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Abstract 


Allocating  resources  is  a  difficult  task  when  resources  fall  considerably  short  of  the 
requirements,  and  there  are  many  different  opinions  on  what  requirements  should  have 
priority.  The  Air  Staff  Housing  Division  must  decide  how  to  allocate  a  $250M/year 
budget  to  best  achieve  the  Air  Force  goals  for  military  family  housing.  The  decision  is 
complex  because  requirements  are  much  larger  than  the  available  resources,  and  there  are 
many  conflicting  objectives  to  consider.  This  research  uses  value-focused  thinking  and 
multiattribute  utility  theory  to  develop  a  decision  analysis  model  to  assist  the  decision 
maker  in  selecting  a  budget  strategy.  A  deterministic  analysis  (using  Logical  Decisions 
software  package)  on  the  data  submitted  from  four  Major  Commands  (MAJCOMs) 
demonstrates  the  model’s  capabilities  by  ranking  87  budget  strategies  based  on  how  well 
they  meet  the  decision  maker’s  objectives.  The  model  allows  for  sensitivity  analysis  to 
display  the  effects  of  changes  in  the  decision  maker’s  preferences  and  changes  in  the  input 
data.  Overall,  the  model  provides  a  set  of  tools  that  can  help  the  Air  Staff  make  a  better 
decision  that  is  quantifiable,  transparent,  and  defensible.  It  also  provides  metrics  to 
evaluate  how  effective  the  military  family  housing  investment  program  is  in  meeting  Air 
Force  goals. 
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A  DECISION  ANALYSIS  MODEL  FOR  ALLOCATING 
THE  MILITARY  FAMILY  HOUSING  INVESTMENT  BUDGET 


Chapter  1  :  Introduction 


General  Issue 

Providing  quality  housing  for  military  families  is  a  significant  challenge  for  Air 
Force  leaders.  The  quality  and  availability  of  Military  Family  Housing  (MFH)  for  Air 
Force  members  has  been  identified  as  having  a  major  influence  on  the  quality  of  life,  which 
in  turn  affects  retention  rates  (Bland,  1990:50).  The  Air  Force  leadership  has  committed 
to  improving  the  quality  of  life  for  Air  Force  members  in  order  to  raise  the  morale  and  to 
keep  retention  rates  high.  In  recent  years,  there  has  been  an  added  emphasis  to  provide 
excellent  housing  facilities  for  aU  military  members  and  their  families  (Dept  of  AF, 

1996:1).  To  meet  this  objective,  allowances  are  provided  for  finding  housing  in  the  local 
community,  and  by  providing  MFH  when  there  is  not  enough  adequate  housing  available 
locally. 

A  sizable  investment  is  required  to  maintain  and  improve  the  MFH  inventory.  In 
1998,  the  Air  Force  will  spend  approximately  $735  Million  to  operate  MFH,  and  $229 
Million  to  replace  and  revitalize  the  aging  inventory  (Dept  of  AF,  1996:16,289).  The  Air 
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Force  Civil  Engineer  is  responsible  for  the  MFH  program,  and  the  Air  Staff  Housing 
Division  Chief,  working  under  the  Air  Force  Civil  Engineer,  must  decide  how  to  allocate 
the  MFH  budget  to  each  Major  Command  (MAJCOM)  in  order  to  meet  the  Air  Force 
goal  of  providing  the  maximum  amount  of  quality  housing  for  Air  Force  members. 

This  thesis  uses  value  focused-thinking  (Keeney,  1992  and  1994)  to  identify 
strategies  that  optimally  allocate  the  MFH  investment  budget  based  on  the  Air  Staff’s 
objectives  for  the  MFH  investment  program.  With  the  insight  provided  on  the  budget 
strategies,  the  Air  Staff  can  select  the  strategy  that  funds  projects  that  are  most  in  line  with 
the  Air  Staff’s  objectives.  MAJCOMs  will  compete  for  funds  on  the  basis  of  how  well 
their  programs  meet  the  Air  Staff’s  objectives,  thus  encouraging  development  of 
innovative  projects  and  portfolios  of  projects  by  the  MAJCOMs. 

Background 

History.  The  majority  of  the  Air  Force’s  current  housing  inventory  was  built 
diuing  the  1950s  and  1960s  under  the  Wherry-Spence  Act  and  the  Capehart  Act  (Snyder 
and  others,  1996:1, 2).  These  two  programs  provided  approximately  92,(X)0  housing  units 
for  the  Air  Force  (Munsie  and  Weldon,  1996:2). 

Demand  for  MFH  has  increased  dramatically  since  World  War  11  with  the  changes 
in  the  force  structure  (GAO,  1996:15).  The  large  force  maintained  during  the  cold  war 
years,  along  with  the  large  increase  in  the  marriage  rate  for  enlisted  personnel,  has  driven 
up  the  demand  for  MFH.  The  end  of  the  selective  draft  in  1973  brought  in  the  era  of  the 
all  volunteer  force,  which  is  older,  better  educated,  and  career  oriented.  Increased 
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emphasis  was  placed  on  quality  of  life  programs  such  as  housing  to  attract  and  retain  high 
quality  volunteers.  Today  approximately  40%  of  Air  Force  families  reside  in  MFH 
(Munsie  and  Weldon,  1996:2). 

Air  Force  Goals  and  Department  of  Defense  (DoD)  Policy.  The  goal  for  the 
Air  Force  is  to  provide  quality  housing  for  all  members.  This  is  done  by  providing  MFH, 
or  by  paying  Basic  Allowance  for  Quarters  (BAQ)  and  Variable  Housing  Allowance 
(VHA)  to  military  members  in  order  for  them  to  find  housing  in  the  local  communities 
around  the  military  installation.  Relying  on  the  local  community  as  the  primary  source  of 
housing  is  DoD  policy  as  outlined  in  DoD  policy  manual  4165.63-M.  If  acceptable  and 
affordable  housing  is  not  available  in  the  local  area,  the  military  attempts  to  provide 
enough  MFH  to  cover  the  deficit.  Minimum  standards  to  be  considered  acceptable  and 
affordable  include  (1)  within  a  one  hour  commute  during  normal  commuting  hours;  (2)  not 
within  an  area  designated  as  unacceptable  for  health  and  safety  reasons  by  the  installation 
commander;  (3)  monthly  cost  must  not  be  greater  than  150%  of  the  basic  housing 
allowance  plus  the  variable  housing  allowance;  (4)  unit  must  be  structurally  sound  and 
have  at  least  one  full  bathroom  and  a  kitchen  and  meet  other  specific  standards  such  as 
square  footage  minimums,  access  to  laundry  facilities,  and  electrical,  heating,  cooling,  and 
sanitation  requirements  (DoDI  4165.63-M,  1993). 

MFH  Budgets,  The  Air  Force  gets  approximately  $250M  per  year  to  replace,  add 
to,  or  revitalize  existing  housing  inventory  (Snyder  and  others,  1996:2).  At  this  level  of 
funding,  Munsie  and  Weldon  estimate  that  it  will  take  26  years  to  renovate  or  replace  the 
units  that  are  currently  unsuitable  (Mimsie  and  Weldon  1996:3).  Their  estimate  does  not 
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account  for  houses  added  to  the  unsuitable  category  due  to  deterioration  from  normal 
wear  over  the  next  26  years. 

Problem  Statement 

The  current  budget  allocation  strategy  and  appropriation  rate  for  MFH  will  not 
allow  the  Air  Force  to  bring  the  current  inventory  up  to  the  whole-house  standards 
identified  in  the  Air  Force  Housing  Guide  (Dept  of  AF,  1995:2-3)  in  a  reasonable  length 
of  time.  Although  Congress  has  resisted  deep  cuts  in  the  MFH  appropriations  the  past 
two  years,  funding  levels  still  do  not  meet  the  requirements.  As  the  military  has  been 
downsized,  there  is  additional  pressure  to  reduce  defense  budgets;  therefore,  the  Air  Staff 
needs  to  evaluate  new  strategies  for  investing  MFH  funds. 

The  Air  Force  Housing  Division  is  developing  a  MFH  master  plan  to  outline  a 
comprehensive  strategy  that  will  attempt  to  efficiently  guide  MFH  investments  to 
maximize  return  on  investments  (ROI)  while  providing  quality  housing  (Munsie  and 
Weldon,  1996: 11).  Part  of  this  plan  is  to  implement  a  cost  effective  budget  allocation 
strategy  in  order  to  provide  quality  housing.  Some  objectives  that  could  possibly  be 
incorporated  into  a  budget  allocation  strategy  are 

•  Transferring  government  housing  to  the  private  sector. 

•  Reducing  surplus  units. 

•  Letting  mission  requirements  drive  the  funding  decisions. 

To  achieve  the  goal  of  providing  sufficient,  quality  housing  with  a  limited  investment 
budget,  a  method  to  allocate  the  budget  insuring  that  funds  are  being  applied  to 
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appropriate  projects  must  be  developed.  The  difficulty  in  meeting  this  goal  is  that  there  is 
currently  no  method  for  analyzing  how  well  budget  allocation  strategies  meet  the  Air 
Force’s  objectives  for  providing  quality  housing.  Because  budget  allocation  is  a  highly 
sensitive  issue,  the  Air  Staff  needs  a  methodology  that  differentiates  between  different 
funding  strategies,  and  allows  the  value  of  each  strategy  to  be  quantified.  Value  in  this 
context  is  a  unit-less  measure  which  indicates  alignment  of  an  alternative  budget  strategy 
with  respect  to  the  Air  Staffs  stated  housing  objectives. 

Research  Goals  and  Objectives 

The  goals  of  this  research  are  to  design  a  method  to  quantify  the  value  Air  Staff 
derives  from  a  budget  allocation  strategy,  and  to  compare,  quantitatively,  various  budget 
allocation  strategies  to  the  current  strategy.  The  following  research  objectives  support 
these  goals; 

1 .  Determine  the  Air  Staff’ s  objectives  pertaining  to  MFH. 

2.  Develop  evaluation  measures  to  gauge  how  well  a  strategy  meets  the  objectives. 

3.  Develop  value  functions  to  capture  the  value  achieved  by  a  strategy. 

4.  Quantify  the  decision  maker’s  preferences. 

5.  Obtain  the  MAJCOM’s  data  for  the  projects  each  MAJCOM  would  undertake  given 
various  levels  of  MFH  investment  funds,  and  develop  budget  allocation  strategies 
based  on  the  funding  levels  for  which  data  is  submitted. 

6.  Score  and  rank  the  budget  allocation  strategies  with  the  evaluation  measures. 

7.  Perform  sensitivity  analysis  on  the  recommended  strategy. 
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Scope  of  Research 


The  scope  of  this  research  is  limited  to  allocating  the  budget  for  MFH  investment 
funds  to  the  Air  Force  MAJCOMs.  Although  this  research  did  not  consider  how  the  other 
military  services  allocate  MFH  investment  budgets,  the  same  types  of  funding  and 
inventory  issues  pertain  to  them  as  well,  and  this  model  could  be  tailored  to  their  particular 
values.  This  research  does  not  address  how  MAJCOMs  should  select  projects  for  the 
housing  programs  they  submit  to  the  Air  staff;  however,  understanding  the  Air  Staff’s 
values  will  aid  the  MAJCOMs  in  building  high  value  MFH  programs. 

Overview 

In  Chapter  2  of  this  thesis,  the  problem  is  characterized,  some  methods  for 
allocating  resources  are  reviewed,  and  the  principles  of  decision  analysis  using 
multiattribute  utility  theory  are  presented.  Chapter  3  covers  the  methodology  used  to 
obtain  the  decision  maker’s  objectives  hierarchy,  value  functions,  evaluation  measures,  and 
preferences.  To  assist  in  verification  and  analyzing  the  results,  two  theoretically  identical 
implementations  of  the  final  model  are  developed  to  analyze  the  strategies;  one  using  the 
software  package  DPL  and  the  other  using  the  software  package  Logical  Decisions.  A 
case  study  using  data  from  four  MAJCOMs  is  analyzed  in  Chapter  4,  and  conclusions  are 
presented  in  Chapter  5. 
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Chapter  2 :  Background 


Air  Force  MFH  Investment  Budget  Allocation  Strategy 

Prior  to  1995,  the  budget  allocation  strategy  for  MFH  investment  funds  was  based 
on  the  proportion  of  assets  owned  (Weldon,  1997;intreview).  If  a  particular  MAJCOM 
had  10%  of  the  housing  assets,  they  received  10%  of  the  investment  funds. 

In  1995  the  Air  Staff  Housing  Division  developed  housing  facility  assessments  to 
devise  an  objective  method  for  determining  the  condition  of  a  unit.  The  details  on  how  the 
assessment  is  done  are  presented  in  appendix  A.  Housing  units  can  fall  into  one  of  three 
levels;  level  one  is  unsuitable,  level  two  is  degraded,  and  level  three  is  satisfactory. 

Starting  in  1995,  investment  funds  have  been  allocated  proportionally,  based  on  the 
number  of  level  one  units  that  a  MAJCOM  owns  (Murphy,  1997:interview).  The  goal 
behind  the  change  in  the  budget  allocation  strategy  was  to  reduce  the  number  of  level  one 
units  by  either  replacing  or  improving  them;  the  rationale  is  that  the  worst  houses  should 
be  fixed  first  in  order  to  provide  higher  quality  housing. 

In  addition  to  distributing  the  budget  based  on  the  proportion  of  level  one  units,  a 
portion  of  the  budget  is  used  to  reward  MAJCOMs  who  do  the  best  job  of  executing  their 
program  (Murphy,  1997 memo).  The  reward  money  is  to  entice  commands  to 
expeditiously  award  contracts.  If  funds  are  not  promptly  awarded,  the  Office  of  the 
Secretary  of  Defense  (OSD)  is  reluctant  to  beUeve  the  urgent  need  for  additional  housing 
funds  for  the  following  years,  and  a  portion  of  Air  Forces’  budget  may  be  reallocated  to 
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the  other  services  (Murphy,  1997  interview).  In  addition,  promptly  executing  the  funds 
provides  a  faster  turn  around  of  level  one  units  to  modem,  quality  housing. 

Factors  Influencin2  Air  Staffs  MFH  Investment  Strategy 

Alternatives  to  MFH 

Privatization.  In  1995  the  Marsh  Task  Force  analyzed  the  DoD  housing 
problem  and  one  of  the  top  recommendations  was  to  privatize  housing  assets  to  accelerate 
the  improvement  of  government  family  housing  (Dept  of  AF,  1997:1-1).  Statutory 
authority  to  implement  the  privatization  concept  was  included  in  the  1996  National 
Defense  Authorization  Act  (PL  104-106,  Sec  2871-2885, 1996  National  Defense 
Authorization  Act,  Military  Housing  Privatization  Initiative).  This  legislation  removed 
many  of  the  restrictions  formerly  placed  on  transferring  federal  assets  to  private  parties 
(Dept  of  AF,  1997:1-1).  The  concept  behind  privatization  is  that  the  military  offers  a 
steady  rental  stream,  capital  assets,  and/or  land,  and  in  return  the  private  developer  would 
build  new  houses  or  renovate  existing  units.  The  developer  would  then  be  responsible  for 
keeping  the  units  maintained,  but  military  members  would  have  the  first  option  at  renting 
the  units  at  a  cost  equal  to  their  BAQ  and  VHA  allowances. 

Although  there  is  hope  that  privatization  will  decrease  the  time  it  takes  the  military 
to  update  its  housing,  the  results  are  still  to  be  proven.  The  contract  for  the  Air  Force’s 
pilot  privatization  project  at  Lackland  AFB  is  expected  to  be  awarded  in  March  1998 
(Weldon,  1997:interview). 
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Housing  on  the  Economy.  As  previously  stated  in  chapter  1,  the  DoD 


policy  for  housing  military  is  to  rely  primarily  on  the  local  communities.  A  housing  market 
analysis  (HMA)  is  conducted  at  least  every  three  years  to  determine  if  enough  housing 
exists  in  a  community  (Dept  of  AF,  1996:5-6).  If  the  requirements  exceed  the  market  area 
inventory,  then  additional  MFH  can  be  programmed  to  cover  90%  of  the  deficit 
(Desaulniers  and  others,  1996:59). 

Age  and  Condition  of  Inventory.  The  average  age  of  the  Air  Force’s  1 10,000 
units  is  34  years,  and  58,000  of  these  old  housing  units  require  expensive  modernization 
and  repair  projects  to  bring  them  up  to  standards  (Munsie  and  Weldon,  1996:3).  Fifty- 
three  percent  of  the  inventory  falls  into  the  level  one  category  and  it  is  estimated  that  it 
will  take  26  years  with  current  strategy  and  funding  to  fix  the  level  one  units  (Munsie  and 
Weldon,  1996:3).  The  current  funding  strategy  dictates  that  all  MFH  investment  funds  be 
spent  on  level  one  units. 

Replacing  vs.  Improving,  Air  Force  policy  is  to  design  improvement  projects  to 
the  whole-house  standards  listed  in  the  Air  Force  Housing  Guide  (Dept  of  AF,  1994:6).  If 
the  cost  to  improve  the  unit  is  above  70%  of  the  replacement  cost,  the  unit  should  be 
replaced  vs.  improved  (Dept  of  AF,  1994:6).  This  drives  the  number  of  revitalized  units 
down  because  of  the  high  cost  to  build  new  units  and  the  disposal  cost  of  the  old  units. 

Surplus  Housing.  Due  to  the  military  downsizing  and  restructuring  over  the  past 
decade,  some  bases  have  more  MFH  than  the  requirement  identified  in  the  HMA  supports. 
Although  the  housing  is  considered  surplus,  there  is  still  a  demand  for  the  units  and 
conunanders  ate  reluctant  to  dispose  of  any  units  as  long  as  there  are  waiting  lists  to  get 
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into  MFH  (Martin  and  others,  1997:  interview).  OSD  does  not  support  the  Services 
revitalizing  surplus  housing,  so  decisions  on  how  to  manage  the  surplus  housing  must  also 
be  considered  when  developing  an  investment  strategy  (Weldon,  1997:  interview). 

Other  Factors.  Executing  the  MFH  program  has  already  been  discussed  as 
having  an  influence  on  the  strategy,  but  other  less  traditional  factors  the  Air  Staff  would 
like  to  consider  are  aligning  the  MFH  strategy  to  provide  a  high  quality  of  life  for  the 
military  personnel  who  deploy  often,  and  to  target  improvements  in  the  housing  for  junior 
ranking  members  (Weldon,  1997:  interview). 

Resource  Allocation  Methods 

There  are  many  methods  detailed  in  the  literature  for  allocating  scarce  resources, 
and  this  section  will  discuss  only  a  few  of  the  methods  available.  Engineering  economic 
analysis  techniques  are  usually  a  good  starting  point  when  selecting  a  method  for  optimally 
allocating  resources.  Included  in  this  group  of  methods  is  present  worth  analysis,  annual 
cash  flow  analysis,  rate  of  return  analysis,  benefit  cost  ratio  analysis,  and  payback  period 
analysis  (Newnan,  1991:chapters  5-9).  These  methods  attempt  to  maximize  profits,  or 
minimize  costs.  The  underlying  assumption  is  that  there  is  a  return  on  the  investment, 
either  through  cost  savings  or  increased  profits.  For  the  decision  on  how  to  allocate  MFH 
investment  funds,  the  Air  Staff  would  like  to  consider  non-monetary  criteria,  such  as  the 
quality  of  life  for  the  residents.  Therefore,  other  methods  that  handle  multiple  criteria 
need  to  be  used. 
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McPherson  and  Watts  surveyed  a  number  of  the  common  multicriteria  decision 
making  methods  in  their  thesis  effort  on  allocating  resources  for  pollution  prevention 
projects.  Their  findings  show  that  the  distance-based  techniques,  where  an  alternative  is 
compared  to  an  ideal  solution,  result  in  a  solution  that  attempts  to  satisfy  the  majority  of 
the  objectives  without  performing  too  badly  on  any  one  objective  (McPherson  and  Watts, 
1992: 2-1 — 2-3).  This  provides  a  good  solution,  but  does  not  necessarily  find  the 
optimum  solution. 

Linear  programming  based  methods  for  handling  multicriteria  problems  include 
goal  programming,  the  analytical  hierarchy  process  (AHP),  and  multiattribute  utility 
theory.  In  goal  programming,  the  multiple  criteria  are  related  to  a  common  attribute,  such 
as  dollars,  and  an  objective  function  is  developed  to  maximize  or  minimize  the  common 
attribute,  subject  to  constraints  (Winston,  1994:772-783).  Reaching  the  goal  for  one 
criteria  will  likely  keep  the  goal  for  another  criteria  from  being  reached;  therefore,  the  cost 
of  the  trade-offs  are  specified  in  the  objective  function.  This  method  is  difficult  to  use  if 
the  multiple  criteria  are  not  easily  related  by  a  common  term.  With  AHP,  pairwise 
comparison  techniques  are  used  to  develop  the  relative  importance  of  the  criteria  and  the 
alternatives  (Winston,  1994:798-804).  The  difficulty  in  using  this  method  for  modeling 
the  MFH  investment  decision  is  the  large  number  of  alternatives.  Each  of  the  n 
alternatives  must  be  compared  to  each  other  to  establish  the  rank  order,  and  each  of  the  m 
criteria  must  be  compared  to  each  other  to  establish  the  weights  for  the  criteria.  If  either 
the  set  of  criteria  or  the  set  of  alternatives  is  large,  the  method  becomes  cumbersome.  To 
choose  the  best  strategy  for  the  MFH  investment  decision,  decision  analysis  techniques 
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were  employed,  specifically  value-focused  thinking  and  multiattribute  utility  theory. 

These  methods  are  discussed  in  detail  in  the  following  sections. 

Decision  Analysis 

The  multiple  conflicting  objectives  the  Air  Staff  has  for  MFH  make  it  difficult  to 
come  to  a  consensus  on  an  investment  strategy.  Decision  Analysis  provides  a  structured 
methodology  for  assisting  decision  makers  in  handling  difficult  decisions.  Clemen  (1994) 
lists  four  types  of  decision  situations  in  which  decision  analysis  is  an  effective  method  for 
modeling  the  decision  maker’s  problem,  and  providing  insights  on  which  alternative  to 
choose  (Clemen,  1994:2-3): 

1.  Complex  situations  where  it  is  difficult  to  grasp  all  of  the  issues  that  need  to  be 
considered. 

2.  Decisions  where  there  is  a  lot  of  uncertainty  in  the  outcomes,  the  sources  of  the 
uncertainty  and  the  probabilities  must  be  understood. 

3.  When  the  decision  maker  is  trying  to  achieve  multiple  objectives,  but  the  objectives 
conflict. 

4.  The  problem  involves  several  decision  makers,  each  with  his/her  own  perspective 
that  leads  to  a  different  conclusion. 

The  Air  Staffs  decision  on  how  to  allocate  the  MFH  investment  budget  is  difficult 
because  there  are  many  issues  to  be  considered,  there  are  multiple  conflicting  objectives 
such  as  fixing  the  units  that  are  in  the  worst  condition  first  while  trying  to  maximize  the 
number  of  units  revitalized,  and  there  are  many  stakeholders  with  different  perspectives  on 
how  the  budget  should  be  allocated. 
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The  structured  methodology  of  decision  analysis  gives  the  decision  maker  insights 
on  the  uncertainties,  the  value  of  the  alternatives,  the  trade-offs  (the  importance  placed  on 
one  objective  over  another),  and  ultimately  the  course  of  action  to  take  (Clemen,  1994:4). 
Bunn  (1984)  states  that 

...the  basic  presumption  of  decision  analysis  is  not  at  all  to  replace  the  decision 
maker’s  intuition,  to  relieve  him  or  her  of  the  obligations  in  facing  the  problem,  or 
to  be,  worst  of  all,  a  competitor  to  the  decision  maker’s  personal  style  of  analysis, 
but  to  complement,  augment,  and  generally  work  alongside  the  decision  maker  in 
exempUfying  the  nature  of  the  problem.  Ultimately,  it  is  of  most  value  if  the 
decision  maker  has  actually  learned  something  about  the  problem  and  his  or  her 
own  decision-making  attitude  through  the  exercise  (Bunn,  1984:4). 

Kirkwood  (1997)  gives  a  5  step  method  for  implementing  decision  making 

(Kirkwood,  1997:3): 

1.  Specify  evaluation  measures  and  scales  for  measuring  how  well  an  alternative 
meets  an  objective(s). 

2.  Develop  alternatives. 

3.  Determine  how  well  the  alternatives  meet  the  objectives. 

4.  Develop  the  trade-offs  among  the  objectives. 

5.  Select  the  alternative  that  best  achieves  the  objectives  considering  the 
uncertainties,  risks  and  the  decision  maker’s  preferences. 

This  method  allows  the  analyst  to  use  objective  modeling  techniques  to  handle  the 

decision  maker’s  subjective  preferences,  uncertainties  and  value  trade-offs.  The  result  is 

not  a  particular  alternative,  but  rather  an  insight  into  how  the  alternatives  rank  against 

each  other  given  the  preferences  specified  by  the  decision  maker. 

Kirkwood’s  method  for  implementing  decision  analysis  assumes  that  the  objectives 

are  known,  which  is  often  not  the  case.  Without  clear  objectives,  it  is  difficult  to  know 
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which  alternative  to  choose;  therefore,  a  critical  step  in  decision  analysis  is  identifying 
good  objectives.  Keeney  (1994)  suggests  that  the  starting  point  for  developing  the 
objectives  should  be  the  decision  maker’s  values  (Keeney,  1994:33). 

Value-Focused  Thinking.  Value-focused  thinking  uses  the  decision  maker’s 
values  to  structure  the  decision  analysis  model.  By  concentrating  on  the  values,  the  true 
motive  for  a  decision  is  uncovered,  which  allows  objectives  to  be  developed  that  capture 
the  essence  of  what  is  important  (Keeney,  1994:33).  For  an  example,  a  couple  trying  to 
decide  between  several  different  cars  stated  that  their  objectives  were  maximizing  the 
amount  of  luxury  and  minimizing  the  cost.  The  analysis  clearly  showed  that  the  Lincoln 
was  less  expensive  and  more  luxurious  than  the  other  choices;  however,  the  couple  did  not 
seem  happy  with  the  results.  Upon  further  questioning  of  their  values,  it  was  revealed  that 
they  felt  status  amongst  their  neighbors,  coworkers,  etc.  was  important,  and  that  they 
perceived  that  foreign  luxury  cars  gave  them  more  status.  By  focusing  on  their  values,  a 
hidden  objective  was  uncovered. 

The  difference  between  value-focused  thinking  and  the  more  commonly  practiced 
alternative-focused  thinking  is  illustrated  in  figure  2-1.  With  alternative-focused  thinking 
the  existing  alternatives  are  treated  as  being  fixed,  so  the  decision  maker  attempts  to 
distinguish  between  the  differences  in  the  alternatives  and  then  picks  the  best  choice. 
Value-focused  thinking  is  different  because  the  decision  maker’s  values  are  used  to  create 
new  alternatives  if  the  existing  ones  are  unacceptable,  and  the  metrics  used  to  evaluate  the 
alternatives  are  tied  to  the  values.  The  decision  maker  specifies  what  the  underlying 
important  considerations  are  regarding  the  decision,  and  then  uses  those  values  as  the 
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standard  for  how  good  an  alternative  is  (Keeney,  1994:33).  Keeney  describes  several 
advantages  to  using  value-focused  thinking  which  are  illustrated  in  figure  2-2. 


Alternative-Focused  Thinking 


Metrics  identify  key 
differences  between  the 
alternatives. 


Value-Focused  Thinking 


Metrics  are  related 
to  the  values. 


Figure  2-1.  Value-Focused  vs.  Alternative-Focused  Thinking  (Jackson,  1997:notes) 


Figure  2-2.  Uses  For  Value-Focused  Thinking  (Keeney,  1992:3-28) 
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Objectives  Hierarchy.  Using  the  decision  maker’s  values,  a  hierarchy  of 
objectives  can  be  defined  for  a  given  decision  opportunity.  The  hierarchy  resembles  an 
organizational  chart  in  that  it  starts  at  the  top  with  a  few  fundamentally  important  but 
general  objectives,  and  then  broadens  out  with  more  specific  objectives  underneath,  or 
lower  in  the  hierarchy.  The  general  objectives  at  the  very  top  of  the  hierarchy  are  often 
difficult  to  measure;  therefore,  they  are  broken  down  into  more  specific  objectives  until 
each  objective  can  be  measured.  Figure  2-3  illustrates  the  car  buyer’s  objectives  hierarchy 
from  the  previous  example.  The  primary  objectives  were  to  minimize  cost,  provide  status, 
and  to  maximize  comfort.  Cost  can  be  evaluated  directly,  but  status  and  comfort  need  to 
be  further  defined.  Status  is  broken  down  further  into  the  brand  and  aesthetics,  and 
aesthetics  is  further  broken  down  into  the  style  and  appearance.  Comfort  can  be  defined 
by  the  handling,  amenities,  and  space.  Now  the  hierarchy  is  sufficiently  defined  to  where 
each  objective  at  the  end  of  a  branch  (the  leaves)  is  specific  enough  that  evaluation 
measures  can  capture  how  well  an  alternative  meets  the  objective. 


Figure  2-3.  Example  Objectives  Hierarchy 
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A  properly  constructed  objectives  hierarchy  should  have  the  following  properties 
(Kirkwood,  1997:16-19): 

•  Completeness;  The  evaluation  measures  at  each  level  taken  together  as  a  group 
should  adequately  capture  the  overall  objective  of  the  decision. 

•  Non-redundancy;  Evaluation  measures  should  be  mutually  exclusive. 

•  Decomposability  or  Independence;  All  evaluation  measures  for  a  specific  objective 
should  be  independent  of  one  another. 

•  Operational;  Evaluation  measures  should  be  meaningful  to  the  decision  maker.  If  the 
decision  makers  and  other  stakeholders  can  easily  relate  to  the  meastures,  the  analysis 
will  be  more  meaningful  and  will  provide  greater  insight  to  the  problem. 

•  Minimum  Size;  Along  with  the  previous  properties,  the  set  of  evaluation  measures 
should  be  kept  to  a  minimum  to  avoid  confusion  and  unnecessary  complexity. 

Typically  decisions  are  based  on  more  than  one  objective,  and  often  times 

maximizing  one  objective  can  only  be  done  at  the  expense  of  another  objective.  In  the  car 

buyer  example,  the  objectives  of  high  status,  low  cost,  and  high  comfort  probably  conflict 

with  each  other.  The  car  that  maximizes  status  will  probably  not  be  the  car  that  minimizes 

cost.  In  this  case  the  decision  maker  is  faced  with  a  value  trade-off;  how  much  value 

should  be  given  to  the  status  objective  vs.  the  cost  objective.  Trade-offs  require  the 

subjective  judgment  of  the  decision  maker  and  they  are  usually  based  on  the  decision 

maker’s  personal  values  (Keeney  and  Raiffa,  1976:18-19). 

Multiattribute  Utility  Theory,  Multiattribute  utility  theory  (MAUT)  presents  a 

technique  for  ranking  the  alternatives  where  multiple  objectives  need  to  be  considered. 

The  method  consists  of  determining  value  functions  and  weights  for  each  evaluation 

measure,  and  then  combining  the  multiple  functions  and  weights  into  a  single  function  that 
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measures  an  alternative’s  overall  value  (Kirkwood,  1997:53).  The  mathematics  and 
theory  that  support  the  melding  of  multiple  functions  into  a  single  function  based  on  the 
decision  maker’s  trade-offs  are  developed  in  Kirkwood  (1997)  and  Keeney  and  Raiffa 
(1976). 

A  simple  additive  function  can  be  used  if  two  conditions  are  met:  there  is  no 
uncertainty  in  the  outcomes,  and  mutual  preferential  independence  holds  between  the 
evaluation  measures  (Clemen,  1996:580).  An  evaluation  measure  Y  is  preferentially 
independent  of  X  if  preferences  for  specific  levels  of  Y  do  not  depend  on  the  level  of  X 
(Clemen,  1994:579).  If  it  can  also  be  established  that  preferred  levels  of  X  do  not  depend 
on  the  level  of  Y,  then  X  and  Y  are  mutually  preferentially  independent.  Using  the  car 
example  to  illustrate  this  concept,  the  evaluation  measure  cost  is  always  preferred  to  be 
lower  for  any  level  of  status  or  comfort;  the  level  of  status  is  always  preferred  to  be  higher 
for  any  level  of  cost  or  comfort;  and  the  level  of  comfort  is  always  preferred  to  be  higher 
for  any  level  of  status  or  cost;  therefore,  status,  cost,  and  luxury  are  mutually  preferentially 
independent. 

Value  Functions.  Value  functions  convert  the  evaluation  measure  scores 
into  unit-less  values.  This  allows  objectives  with  unrelated  units  of  measure  to  he 
combined.  For  example,  minimizing  the  cost  of  the  car  is  measured  in  dollars,  but  the 
maximizing  comfort  would  be  measured  in  some  form  of  subjective  measurement  such  as 
how  well  the  car  handles  in  city  traffic.  By  creating  value  functions  for  these  objectives, 
the  two  can  be  compared.  Single  dimensional  value  functions  (SVF)  are  created  for  each 
objective  with  an  evaluation  measure.  An  additive  multidimensional  value  function  is  then 
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used  to  combine  the  weights  or  preferences  for  each  objective  with  the  values  to  return  an 
overall  value  score. 

The  SVFs  are  developed  by  determining  the  range  of  interest  for  the  evaluation 
measures  and  assigning  a  corresponding  value.  The  worst  end  of  the  range  is  assigned  a 
value  of  0,  and  the  best  end  of  the  range  gets  a  value  of  1.  (Using  0  and  1  as  the  range  for 
the  values  is  arbitrary  and  other  ranges  can  be  used  as  long  as  there  is  consistency  among 
all  of  the  SVFs.)  Once  the  range  is  set,  the  decision  maker  determines  the  corresponding 
values  between  0  and  1  for  any  point  in  the  range.  For  an  example  on  developing  a  SVF, 
the  couple  purchasing  the  car  were  considering  spending  between  $20,000  and  $40,000. 
For  the  minimize  cost  objective,  the  best  score  is  $20,000  so  it  gets  a  value  of  1,  and  the 
worst  score  is  $40,000,  so  it  returns  a  value  of  0.  Figure  2-4  shows  three  possible  value 
functions  the  couple  may  have.  Function  f(cost)  decreases  rapidly  as  the  price  goes  up, 
function  g(cost)  decreases  at  a  constant  rate,  and  function  h(cost)  decreases  slowly  as  the 
price  increases,  until  the  price  gets  very  high.  For  this  example,  assume  the  couple’s  value 
function  was  function  f(cost).  Then  a  car  that  cost  $20,000  would  return  a  value  of  1,  a 
car  that  cost  $23,000  would  return  a  value  of  0.5,  and  a  car  that  cost  $40,000  would 
return  a  value  of  0. 
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cost  $(000) 

Figure  2-4.  Value  Functions  for  Minimizing  Cost 


Weights.  The  trade-offs  between  objectives  are  set  by  determining  the 
weight  or  relative  importance  a  decision  maker  places  on  each  objective.  When 
determining  the  weights,  it  is  critical  that  the  ranges  of  the  evaluation  measures  are 
considered  (Clemen,  1994:133).  For  example,  initially  a  car  buyer  may  state  that  the  cost 
of  a  car  is  much  more  important  than  comfort  if  the  cost  range  of  all  cars  being  considered 
is  very  large.  But  after  narrowing  down  his/her  choices  to  five  alternatives  that  are  all 
within  $1000,  the  car  buyer  would  likely  put  much  more  emphasis  on  the  comfort 
objective  since  the  relative  difference  in  cost  between  the  alternatives  is  small.  In  this 
situation,  the  decision  maker  would  change  the  weight  for  the  cost  objective  because  the 
range  for  the  cost  evaluation  measure  had  changed. 

There  are  many  methods  in  the  literature  for  determining  the  weights  (see 
Kirkwood  (1997),  Clemen  (1994),  Logical  Decisions  (1997)).  After  experimenting  with 
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several  methods,  the  decision  maker  felt  the  most  comfortable  with  using  pairwise  weight 
ratios  (Logical  Decision,  1997:152-153).  A  pair  of  objectives  are  selected  and  the 
decision  maker  defines  the  ratio  of  how  much  more  they  prefer  having  an  alternative  that 
scores  well  for  one  objective  compared  to  the  other.  If  there  are  n  objectives  to  consider, 
then  n-1  nonredundant  pairs  must  be  assessed.  Imposing  the  constraint  that  the  sum  of  the 
weights  must  equal  one,  then  the  n-1  ratios  provide  enough  equations  to  define  the 
weights.  For  an  example  consider  the  three  objectives  for  the  car  example;  maximize 
status,  minimize  cost,  and  maximize  comfort.  If  the  couple  consider  cost  to  be  equal  to 
status,  and  cost  to  be  three  times  greater  than  comfort,  then  the  three  equations  to  find  the 
weights  are 


l=W$+Wo+Ws 

(2.1) 

W$=Ws 

(2.2) 

W$=3Wo 

(2.3) 

where  W$,  Wc,  and  Ws  are  the  respective  weights  for  the  cost,  comfort,  and  status 
objectives.  Solving  the  three  equations  for  W$, 

l=W$+W$+W$/3  (2.4) 

and  substituting  the  results  from  equation  (2.4)  back  into  equations  (2.2)  and  (2.3)  gives 
the  results  shown  in  Table  2-1. 


Table  2-1.  Summary  of  Weights 


Objective 

Ratio  of  Cost  Objective 
to  Other  Objectives 

Weight 

Minimize  Cost 

1 

3/7 

Maximize  Status 

1 

3/7 

Maximize  Comfort 

3 

1/7 
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Multidimensional  Value  Function.  An  additive  value  function  is  used  to 


combine  the  weights  and  SVFs  to  return  an  overall  value.  The  additive  value  function,  as 
defined  with  MAUT,  is  the  weighted  average  of  the  individual  functions.  Mathematically 
it  is 

n 

v(Xi,JC2,...,JC„)  =  X'^Vi(A:i)  (2.5) 

i=l 

where: 

1=1 

v,(jc,),^>0  for  alii 

Af  is  the  weight  for  objective  i 

V,  (Xi )  is  the  value  from  objective  i  with  evaluation  measure  score  Xi 

V,  (worst  possible  x,  )=0,  v,  (best  possible  A:i)=l 
(Keeney  and  Raiffa,  1976: 1 18-1 19) 

To  complete  the  car  example,  assume  the  value  scores  for  maximizing  status, 
minimizing  cost,  and  maximizing  comfort  have  been  found  for  each  alternative.  With  the 
single  objective  value  scores  from  table  2-2,  and  the  decision  makers  weights  from  table 
2-1,  the  overall  value  for  each  alternative  is  calculated  with  the  additive  value  function. 
Table  2-2  summarizes  the  data  and  equation  2.6  shows  how  the  overall  value  is  found  for 
the  Toyota  alternative.  Note  that  the  car  with  the  highest  value  to  the  decision  maker  is 
the  Ford.  The  Ford  had  the  lowest  score  for  status,  but  it  had  the  highest  score  for  cost. 
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Although  status  was  important  to  the  decision  maker,  cost  was  equally  important.  This 
shows  how  one  of  the  decision  maker’s  objectives  had  to  be  traded  off  for  another. 
Table  2-2.  Summary  of  Values  for  Car  Buyer’s  Alternatives 


.43 

.43 

.14 

Overall 

Value 

Alternatives 

v(status) 

v(cost) 

v(comfort) 

Ford 

.3 

.9 

.5 

.586 

Toyota 

.7 

.2 

.7 

.485 

Mercedes 

.9 

.15 

.7 

.550 

Example:  Overall  Value  for  Toyota=(.43*.7)+(.43*.2)+(.  14*.7)=.485  (2.6) 


Decision  Analysis  Summary.  Decision  analysis  provides  a  stractured 
methodology  for  evaluating  decisions  with  multiple  objectives.  Value-focused  thinking 
helps  to  structure  the  decision  maker’s  objectives  and  MAUT  provides  techniques  to 
quantify  the  value  of  competing  alternatives  so  they  can  be  ranked  and  evaluated. 
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Chapter  3 :  Methodology 


structuring  the  Decision 

The  Air  Force  does  not  have  enough  resources  to  meet  the  identified  requirements 
for  their  MFH  investments;  therefore,  the  Air  Staff  must  make  difficult  decisions  on 
allocating  the  MFH  budget.  The  Air  Staff  has  multiple  objectives  to  consider  when 
deciding  on  an  investment  strategy.  A  method  is  needed  to  quantify  how  weU  a  strategy 
meets  the  Air  Staff’s  objectives,  so  that  the  Air  Staff  has  a  defensible  method  for  choosing 
a  strategy  that  also  gives  insight  into  the  problem. 

Decision  analysis  techniques  were  used  to  model  the  decision  environment  and  to 
quantify  the  value  Air  Staff  places  on  a  strategy.  Value-focused  thinking  was  used  to 
build  the  Air  Staff’s  objectives  hierarchy  because  it  helps  the  decision  maker  zero  in  on  the 
key  objectives  they  want  to  achieve  with  a  decision.  Multiattribute  utility  theory  was  used 
to  quantify  the  strategies  because  it  allows  multiple  attributes  to  be  considered,  and  it  uses 
the  decision  maker’s  values  to  quantify  and  rank  the  strategies. 

Objectives  Hierarchy.  The  objectives  hierarchy  is  developed  using  the  decision 
maker’s  values,  so  the  initial  challenge  for  structuring  a  decision  opportunity  is  to 
determine  who  the  decision  maker  is,  or  who  is  a  good  proxy  for  the  decision  maker  if  the 
decision  maker  is  unavailable.  The  Air  Staff  Housing  Division  (AF/DLEH)  is  responsible 
for  (teveloping  the  MFH  investment  program.  They  must  consolidate  and  develop  rules 
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for  allocating  the  MFH  investment  budget  so  the  Air  Force  MFH  goals  are  met;  therefore, 
the  Housing  Division  Chiefs  values  were  used  to  develop  the  objectives  hierarchy.  The 
Housing  Division  Chief  felt  that  his  values  reflected  the  Air  Force  corporate  values 
(Murphy,  1997:interview). 

Before  the  objectives  hierarchy  was  developed,  personnel  at  AF/ILEH  were 
interviewed  to  gain  an  understanding  of  the  challenges  encountered  in  delivering  quality 
MFH.  To  get  the  MAJCOM’s  perspective,  housing  programmers  from  two  of  the 
MAJCOMs  were  also  interviewed.  Using  the  insights  from  the  interviews  as  a  starting 
point,  a  proposed  objectives  hierarchy  was  presented  to  AF/E.EH.  Then,  through  a  series 
of  interviews  with  AF/ILEH,  the  objectives  hierarchy  representing  AF/ILEH’s  values 
emerged.  Three  fundamental  objectives  were  identified: 

•  Maximize  the  return  on  investments. 

•  Execute  the  program  promptly, 

•  Provide  quality  of  life  improvements  for  MFH  residents. 

The  fundamental  objectives  at  the  top  of  the  hierarchy  were  decomposed  until  more 
specific  measurable  objectives  were  established.  Figure  3-1  shows  the  Air  Staff’s 
objectives  hierarchy  and  is  followed  by  a  description  of  the  objectives.  The  fundamental 
objectives  are  at  the  top  of  the  hierarchy  followed  by  lower  level  general  objectives  (boxes 
with  Roman  Numerals)  and  the  lowest  level  specific  objectives  (boxes  with  dashed  lines). 
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I 


Air  Staffs 
MFH  Objectives 


1.  Maximize  Return 
on  investments 


2.  Execute  the  Investment  Program  in 
the  First  Year  Funds  are  Availabie 


3.  Maximize  Quaiity  of  Life 
for  MFH  Residents 


j  Minimize  Investments  in  Units  1 

1.  Maximize  Quality  of  Life 

11.  Maximize  Housing 

H  with  a  Large  %  of  Remaining  Life  ! 
jin  Structural  and  Utility  Subsystems  | 

for  Targeted  Groups 

Impact 

Maximize  the  Number 
of  Units  Revitalized 


Reduce  Surplus  Units  if 
there  are  Surlus  Units 
Included  in  Projects 


Increase  Quality  of  Housing 
at  Bases  with  High  Ops  Tempo 


Increase  Quality  of  Junior 
Enlisted  Housing 


Decrease  Deficits 


h  Minimize  Deficient  Housing 
I  by  Fixing  Worst  First 


Figure  3-1.  Air  Staffs  Housing  Objectives  Hierarchy 


Fundamental  Objective  1:  Maximize  Return  on  Investment  (ROI):  Public  agencies 
are  entrusted  to  spend  the  taxpayer’s  dollars  wisely.  Maximizing  the  ROI  allows  more  to 
be  done  with  the  limited  budgets.  The  following  objectives  support  the  ROI  objective: 

•  Minimize  Investments  in  Units  With  a  Large  Percentage  of  Remaining  Life 
in  Structural  and  Utility  Subsystems:  Operating  expenses  are  higher  for 
structurally  unsound  homes  with  poor  utility  systems,  and  modernizing  these  types 
of  units  should  take  precedence  over  units  that  are  in  good  condition  but  are  rated 
a  level  one  because  they  don’t  meet  the  housing  guidelines  for  amenities  and  room 
standards.  MFH  residents  who  live  in  units  that  are  substandard  primarily  because 
they  are  undersized  or  they  lack  amenities,  are  not  inconvenienced  as  much  as 
residents  who  live  in  units  with  poor  utility  and  structural  subsystems.  Safe, 
sound,  and  reliable  utility  and  stmctural  subsystems  are  required  in  order  to  keep  a 
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unit  in  operation,  but  a  unit  with  small  rooms  and  few  amenities  can  still  provide 
adequate  housing. 

•  Maximize  the  Number  of  Units  Revitalized:  There  are  three  ways  to  increase 
the  number  of  units  revitalized  for  a  given  budget: 

•  Spend  less  per  unit  by  capturing  the  economies  of  scale. 

•  Improve  more  units  vs.  replacing,  by  designing  improvement  projects  to 
stay  within  70%  of  the  replacement  cost. 

•  Leverage  the  housing  assets  by  privatizing. 

The  number  of  units  revitalized  can  be  increased  if  the  cost  per  unit  is  reduced,  and 
lower  costs  may  be  possible  if  projects  are  large  enough  to  capture  the  economies 
of  scale.  If  projects  are  large  enough,  contractors  will  have  lower  costs  due  to  the 
lower  percentage  of  mobilization  costs  and  overhead  expenses.  More  companies 
will  be  inclined  to  bid  the  project  and  the  competition  should  result  in  lower  prices. 

If  designs  for  improvement  projects  keep  the  costs  below  the  70% 
replacement  value  while  remaining  within  the  intent  of  the  whole-house  standards 
in  the  Air  Force  Housing  Guide,  more  units  can  be  improved  vs.  costly 
replacement  projects.  When  units  are  replaced,  the  remaining  economic  value  is 
lost  and  disposal  costs  are  incurred. 

Privatization  leverages  the  existing  MFH  assets  by  transferring  ownership 
to  private  developers  who  provide  capital  to  modernize  and  maintain  the  units  (AF 
Housing  Privatization  Guide,  1997:2-1).  MFH  investment  funds  may  be  required 
to  help  offset  the  developer’s  initial  cost  to  modernize  the  units.  Privatization  may 
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be  a  viable  alternative  for  some  bases  to  dramatically  increase  the  number  of  units 
revitalized. 

•  Maximize  the  Percentage  of  Surplus  Units  Reduced.  Continuing  to  operate 
surplus  units  leaves  less  money  available  for  established  requirements.  However,  it 
is  usually  not  feasible  to  demolish  large  tracts  of  surplus  MFH  because  there  is  a 
demand  for  the  units,  and  the  local  rental  market  could  be  affected  (Jameson  and 
others,  1997:interview).  Generally  if  a  base  has  surplus  units  (as  defined  by  the 
Housing  Market  Analysis),  there  is  still  a  waiting  list  to  occupy  them;  therefore, 
commanders  do  not  want  to  see  surplus  units  that  are  in  good  shape  demolished. 

If  a  large  amount  of  units  are  removed  quickly,  the  sudden  influx  in  the  demand  for 
rental  units  in  the  local  economy  may  outstrip  the  supply,  leading  to  shortages  and 
price  hikes. 

OSD  looks  very  closely  at  proposed  projects  that  revitalize  housing  units  at 
bases  where  there  is  a  surplus  (Weldon,  1997  interview).  If  none  of  the  surplus  is 
being  reduced,  the  project  may  be  cut  from  the  President’s  budget.  Air  Staff 
believes  the  best  way  to  reduce  the  surplus  inventory  is  to  remove  surplus  units 
when  it  is  no  longer  cost  effective  to  maintain  them.  By  waiting  until  the  units 
require  revitalization  efforts,  the  economic  loss  of  the  demolished  units  will  be 
minimized. 

Fundamental  Objective  2:  Execute  the  MFH  Program  in  the  First  Year  Funds  are 

Available.  OSD  wants  at  least  75%  of  MFH  investment  funds  obligated  in  the  first  year. 

If  any  of  the  Services  (Army,  Navy  and  Air  Force)  are  having  a  difficult  time  executing  the 
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funds,  OSD  may  reallocate  a  portion  of  the  funds  to  Service  that  is  able  to  execute 
promptly  (Murphy,  1997:interview).  Additionally,  improved  housing  will  be  available 
sooner  if  execution  rates  are  high.  The  Air  Staff  also  places  importance  on  timely 
execution  of  programs  from  prior  years.  If  a  MAJCOM  does  not  get  funds  executed  from 
the  previous  years,  their  current  execution  rate  is  reduced  to  reflect  the  past  difficulties. 
Fundamental  Objective  3:  Maximize  Quality  of  Life  for  MFH  Residents.  MFH 
policy  can  have  the  greatest  effect  on  quality  of  life  if  the  available  resources  are  applied 
where  they  can  have  the  largest  impact  Targeting  specific  groups  for  housing 
improvements  and  applying  the  resources  where  they  have  the  greatest  overall  impact  are 
the  two  lower  level  objectives. 

-Maximize  Quality  of  Life  for  Targeted  Groups.  MFH  is  an  integral  part  of  the 
quality  of  life  equation.  Specific  groups  can  be  targeted  for  increases  in  their  housing 
quality,  which  in  turn  will  provide  a  better  quality  of  life  for  that  group.  The  following 
objectives  support  the  maximize  quality  of  life  objective: 

•  Maximize  Quality  of  Housing  for  Families  of  Personnel  Who  Frequently 
Have  Temporary  Duty  Assignments  (TDY).  Assuming  that  families  of 
personnel  who  are  often  TDY  have  a  lower  quality  of  life,  increasing  the  housing 
benefits  at  bases  with  a  high  TDY  tempo  can  help  offset  the  quality  of  life 
imbalance.  The  operations  tempo  has  become  a  very  large  concern  for  the  AF  and 
the  Air  Staff  believes  that  the  allocation  of  MFH  investment  budgets  should  be 
influenced  by  the  operations  tempo  at  a  base. 
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•  Maximize  Quality  of  Junior  Enlisted  Housing  Junior  enlisted  personnel  have 
the  least  disposable  income,  and  they  cannot  easily  afford  the  option  of  moving  out 
of  MFH  housing  if  they  are  assigned  to  poor  quality  quarters.  Improving  the 
quality  of  their  housing  will  help  maintain  their  quality  of  life. 

-Maximize  Housing  Impact.  There  are  more  projects  to  undertake  than  there  are 
available  funds,  so  resources  should  be  concentrated  where  they  will  have  the  greatest 
impact.  Fixing  the  worst  units  first  and  alleviating  housing  deficits  will  have  larger  impacts 
than  spending  funds  on  moderately  deficient  units,  or  surplus  units.  The  following 
objectives  support  the  maximize  housing  impact  objective: 

•  Minimize  Deficit  Housing.  If  there  is  a  shortage  of  housing  in  the  local  area,  the 
demand  for  rental  units  will  drive  the  rent  prices  higher,  therefore,  providing 
additional  MFH  at  bases  with  deficits  will  have  a  large  impact  by  increasing  the 
supply  of  houses  which  will  lower  personnel’s  housing  costs  and  alleviate 
shortages.  Shortages  at  the  bases  with  the  worst  percentage  of  deficits  should  be 
fixed  first.  There  are  three  ways  to  lower  the  deficit: 

1 .  Add  new  houses  to  the  inventory  by  building  houses  with  MFH  investment 
funds. 

2.  Add  new  houses  to  the  inventory  through  privatization  projects. 

3.  Surplus  housing  for  one  grade  can  be  reclassified  to  a  grade  that  has  a  deficit. 

•  Minimize  Deficient  Housing  by  Fixing  Worst  First.  Larger  quality  of  life 
impacts  can  be  obtained  by  fixing  the  worst  units  first  vs.  fixing  moderately 
deficient  units. 
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Developing  Evaluation  Measures.  The  evaluation  measures  must  capture  how 


well  a  budget  strategy  meets  the  objectives,  not  how  well  the  individual  projects 
submitted  by  the  MAJCOMs  meet  the  objectives.  The  Air  Staff  has  a  $250M  budget  pie 
to  achieve  their  housing  objectives.  The  evaluation  measures  need  to  quantify  the  results 
achieved  from  the  strategy  employing  the  entire  pie,  and  not  the  results  achieved  from  the 
individual  slices.  The  value  functions  for  each  objective  are  stated  in  ranges  consistent 
with  what  can  be  achieved  with  a  $250M  budget,  so  applying  a  $10M  project  to  those 
functions  would  be  meaningless.  Figure  3-2  illustrates  the  relationship  between  the  budget 


strategy,  the  projects  submitted  by  the  MAJCOMs,  and  the  overall  value  for  a  strategy. 


Figure  3-2.  Relationship  Between  a  Budget  Strategy  and  Projects 

The  evaluation  measures  also  were  developed  to  be  independent  of  the  location 
where  the  projects  were  constructed.  The  Air  Staff  does  not  want  a  budget  strategy  to  be 
affected  by  regional  cost  of  constmction  differences.  To  account  for  the  difference  in 
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construction  costs  found  at  different  locations,  evaluation  measures  derived  from  the  cost 
of  a  project  were  adjusted  by  area  cost  factors.  Without  this  adjustment,  strategies  that 
provide  a  large  proportion  of  the  budget  to  low  cost  areas  of  the  country  would  be 
favored. 

Initially,  several  measures  were  proposed  to  AF/ELEH  for  the  eight  objectives  that 
are  at  the  end  of  the  objectives  hierarchy  branches  and  the  effectiveness  of  each  measure 
was  discussed  through  a  series  of  telephone  meetings  with  AF/DLEH.  After  each  meeting, 
the  revised  measures  were  forwarded  to  AF/ILEH  for  review  and  comments.  Table  3-1 
summarizes  the  final  evaluation  measures  that  were  determined  to  support  the  objectives 
in  figure  3- 1,  and  is  followed  by  detailed  descriptions  of  each  measure. 

Table  3-1.  MFH  Budget  Allocation  Evaluation  Measures 


Objective 

Evaluation  Measure 

Minimize  investments  in  units  with  a  large  %  of 
life  remaining  in  utility/stractural  subsystems 

Average  percentage  remaining  for 
utility  and  structural  subsystems 

Maximize  units  revitalized 

Number  of  Units 

Reduce  surplus  units  if  surplus  units  are  being 
revitalized 

Percent  reduction  of  surplus  imits 
included  in  projects 

Maximize  the  program  execution  rate 

Weighted  execution  rates  for  previous 
three  years 

Increase  quality  of  housing  at  bases  with  high 
TDY  rates 

TDY  rates  adjusted  by  the  percent  of 
accompanied  personnel 

Increase  quality  of  junior  enlisted  housing 

Percent  of  budget  spent  on  junior 
enlisted  housing 

Decrease  the  number  of  unit  deficits, 
particularly  at  bases  with  a  high  deficit 
percentage 

Number  of  deficit  units  decreased, 
weighted  by  a  factor  that  adjusts  for  the 
severity  of  the  housing  shortage 

Minimize  deficient  housing  by  fixing  the  worst 
units  first 

Housing  facility  assessment  score 
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Note:  Common  variables  for  the  equations  that  follow  are  defined  as 


cost;  is  the  cost  of  project  i 

budget  is  the  size  of  the  total  MFH  investment  budget 
n  is  the  number  of  projects 

•  Minimize  Investments  in  Units  With  a  Large  Percentage  of  Remaining  Life  in 
Structural  and  Utility  Subsystems.  The  metric  used  is  the  average  percentage  of  life 
remaining  of  the  following  subsystems:  Electrical,  Plumbing,  Heating,  An- 
Conditioning,  Windows,  Exterior  Doors,  Siding,  Roof  Shingles  or  Tiles,  and 
Insulation.  This  data  is  available  from  the  Housing  Facility  Assessment.  The  formula 
for  aggregating  the  average  percent  remaining  for  the  individual  projects  is 

n 

Avg%Remaining  =  ^  (%remainingj  *costj  / budget)  (3.1) 

i=l 

where  %remainingiis  the  average  percentage  of  useful  life  remaining  for  the  utility  and 
structural  systems  of  the  units  in  project  i. 

•  Maximize  the  Number  of  Units  Revitalized.  The  metric  is  the  number  of  units 
revitalized  adjusted  by  the  area  cost  factors.  Although  cost  is  not  explicitly  stated  in 
this  measure,  the  number  of  units  that  are  revitalized  is  directly  related  to  the  cost  of 
construction  at  the  project  location.  Therefore,  the  number  of  units  is  adjusted  by  the 
acf  to  keep  the  metric  independent  of  the  location.  The  formula  for  the  total  number 
of  units  revitalized  is 
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(3.2) 


TotalUnits  =  ^  (acfj  *unitSi) 

i=l 

where 

unitSi  is  the  number  of  units  in  project  i 
acfi  is  the  area  cost  factor  for  project  i 

•  Maximize  the  Percentage  of  Surplus  Units  Reduced.  The  percent  reduction  in 
surplus  units  relative  to  all  of  the  surplus  units  included  in  the  projects  is  the  metric. 
This  metric  was  designed  to  not  penalize  MAJCOMs  who  own  surplus  units,  as  long 
as  the  units  are  not  being  revitalized.  The  formula  is 

n  n 

%SurplusReduced  =  reducedi  /  ^  surplusj )  *  100  (3.3) 

i=l  i=l 

where 

reducedi  is  the  number  of  surplus  units  reduced  in  project  i 
surplusi  is  the  number  of  surplus  units  included  in  project  i 
If  there  are  no  surplus  units  included  in  any  of  the  projects,  the  %SurplusReduced 
score  is  set  to  100%  because  the  Air  Staff  gets  maximum  value  from  either  reducing 
all  of  the  surplus  units  included  in  a  project,  or  not  having  surplus  units  included  in  any 
of  the  projects. 

•  Execute  the  MFH  Program  in  the  First  Year  Funds  are  Available.  A  proxy  for 
this  measure  is  the  MAJCOM’s  past  performance  on  executing  prior  year  programs. 
The  MAJCOM  execution  rate  is  a  function  of  the  execution  rates  from  the  three 
previous  years;  (100*the  percentage  of  current  year  program  awarded  by  31  Mar)  - 
(20*the  percentage  of  prior  year  program  not  awarded  by  30  Sept  of  the  prior  year)  - 
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(40*the  percentage  of  two  years  prior  program  not  awarded  by  30  Sept  of  the  prior 
year).  The  execution  rate  measure  was  developed  by  the  Air  Staff  for  the  purpose  of 
allocating  the  reward  money  in  the  current  method  used  for  allocating  the  budget 
(Murphy,  1996:memo).  The  formula  for  the  metric  is 

n 

AvgExecutionRate  =  ^  (MAJCOMRatCi  *  cost  j  /  budget)  *  100  (3.4) 

i=l 

where  MAJCOMRatei  is  the  execution  rate  for  the  MAJCOM  who  owns  project  i. 

•  Maximize  Quality  of  Housing  at  Bases  with  High  TDY  Rates:  Undertaking  more 
projects  at  bases  with  high  TDY  rates  will  increase  the  overall  quality  of  housing  at 
those  bases,  and  strategies  that  have  a  high  average  TDY  rate  will  have  the  majority  of 
the  projects  at  bases  where  the  TDY  rate  is  high.  The  TDY  rate  for  a  base  is  defined 
as 

TDYrate  =  TDYdays  /  MILdays  (3.5) 

where 

TDYdays  is  the  number  of  days  military  personnel  assigned  to  the  base  were 
TDY  in  a  year  (days/year) 

MILdays  is  the  number  of  military  personnel  assigned  to  the  base  times  365 
days  (days/year) 

To  account  for  the  fact  that  only  accompanied  personnel  live  in  MFH,  the  rate  is 
adjusted  by  multiplying  it  by  the  fraction  of  accompanied  military  at  a  base.  The 
adjusted  average  is 
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AvgTDY%  =  ^ (%accompaniedi  *TDYRatej  *costi  /  budget) 


(3.6) 


where 

%accompaniedi  is  the  percentage  of  accompanied  personnel  at  the  base  where 
project  i  is  located 

TDYRatei  is  the  TDY  rate  at  the  base  where  project  i  is  located 

•  Maximize  Quality  of  Junior  Enlisted  Housing.  The  percentage  of  the  MFH  budget 
used  to  revitalized  junior  enlisted  housing  is  the  metric;  for  this  purpose,  junior  enlisted 
is  defined  as  E1-E6. 

n 

%JNCO  =  ^  (JNCOunitSj  /  unitSj )  *  (costj  /  budget)  *  100  (3.7) 

i=l 

where  JNCOunitSi  is  the  number  of  JNCO  units  revitalized  in  project  i. 

•  Minimize  Deficit  Housing.  Deficits  are  defined  as  the  number  of  existing  units 
divided  by  the  number  required  per  the  HMA.  Reducing  a  deficit  at  a  base  with  a 
small  shortage  does  not  provide  the  same  impact  as  reducing  a  deficit  at  a  base  with  a 
large  shortage.  A  large  shortage  indicates  a  tight  market  for  housing.  Personnel  will 
have  a  harder  time  finding  acceptable  housing,  and  average  rental  prices  will  be  higher. 
To  reflect  this  in  the  measure,  the  number  of  homes  added  to  the  inventory  is  adjusted 
by  a  deficit  factor.  The  deficit  factor  function  is  shown  in  figure  3-3.  With  a  deficit  of 
less  than  10%,  the  factor  is  0  because  MFH  is  intended  to  cover  only  90%  of  the 
deficit.  Any  deficit  above  50%  returns  the  maximum  deficit  factor  of  10,  because 
there  is  no  base  that  has  a  deficit  that  is  much  higher  than  50%.  The  formula  for  the 
deficit  factor  is 
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DeficitFactorj  =  0  if  %Deficiti<10% 

DeficitFactofi  =  10  if  %Deficiti>50% 

DeficitFactorj  =  - 1. 25+225  *  %Deficit  j  otherwise  (3. 8) 

where  %Deficiti  is  the  deficit  percentage  at  the  base  where  project  i  is  located. 


Deficit  Percentage 

Figure  3-3.  Deficit  Factor  Function 

The  weighted  number  of  units  added  to  decrease  deficits  is  the  metric.  It  is  the 
sum  of  the  new  units  added  to  the  inventory  through  MFH  construction  or 
privatization  projects,  weighted  by  the  deficit  factor  that  reflects  the  severity  of  the 
deficit  at  a  particular  base.  The  evaluation  measure  is 

n 

AdJDeficit  =  ^  DeficitUnitSj  *  DeficitFactorj  (3.9) 

where  DeficitUnitSiis  the  number  of  units  added  to  decrease  the  deficit  in  project  i. 
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•  Minimize  Deficient  Housing  by  Fixing  Worst  First.  The  Air  Staff  instituted 

housing  facility  assessments  in  1995  to  quantify  the  condition  of  housing  units.  Scores 
range  from  0  to  100  with  100  being  the  worst.  The  metric  is  the  average  facility 
assessment  score  for  all  of  the  projects  to  be  completed  for  a  budget  strategy.  The 
formula  is 

n 

AvgFacScore  =  ^  (FacScorej  *  costj  /  budget)  (3. 10) 

i=l 

where  FacScorei  is  the  facility  assessment  score  for  project  i. 


Single  Dimension  Value  Functions.  After  the  measures  were  developed,  the 
range  for  each  measure  was  established  by  asking  AF/ILEH  the  lowest  and  highest  score 
they  would  expect  for  a  measure.  Next,  the  value  function  (which  converts  a  score  for  a 
measure  into  a  unit-less  value)  was  established  by  assessing  AF/ILEH’ s  value  for  any  point 
over  the  range  of  each  measure.  Graphs  of  the  functions  and  comments  for  each  objective 
with  an  evaluation  measure  follow. 

•  Minimize  Investments  in  Units  with  a  Large  Percentage  of  Useful  Life 
Remaining  in  the  Structural  and  Utility  Subsystems.  The  piece-wise  linear 
function  shown  in  figure  3-4  is  used  for  the  value  function.  From  0%  to  25%  useful 
life  remaining,  the  linear  function  returns  a  score  of  1  to  0.9.  Over  this  range,  the 
subsystems  are  near  the  end  of  their  life  expectancy  and  a  lot  of  value  is  placed  on 
making  investments  in  units  that  need  required  improvements.  On  the  opposite  end  of 
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the  spectram  from  100%  to  75%  useful  life  remaining,  the  linear  value  function  returns 
a  score  of  0  to  0.1.  In  units  where  the  subsystems  are  almost  new,  very  little  value  is 
assigned  for  investing  funds  to  improve  or  replace  the  unit. 


Figure  3-4.  Value  Function  for  Minimizing  the  Percentage  of  Useful  Life  Remaining 

The  value  function  is 

•» 

Value  =  a+b*Avg%Remaining  (3.11) 

where 

a=l  and  b=  -0.004  if  0<Avg%Remaining<25 
a=1.3  and  b= -0.016  if  25<Avg%Remaining<75 


a=0.4  and  b=  -0.004  if  75<Avg%Remaining<100 
Avg%Remaining  is  the  evaluation  measure  defined  in  (3.1) 


•  Maximize  the  Number  of  Units  Revitalized.  More  value  is  obtained  when  more 


units  are  revitalized.  The  linear  function  shown  in  figure  3-5  returns  a  value  from  0  to 
1  over  the  range  of  1500  to  3300  units. 


Figure  3-5.  Value  Function  for  Maximizing  the  Number  of  Units 

The  value  function  is 

Value  =  -0.833  +  0.0005556  *  TotalUnits  (3. 12) 

where  TotalUnits  is  the  evaluation  measure  score  defined  in  (3.2). 

•  Maximize  the  Percentage  of  Surplus  Units  Reduced.  The  linear  function  shown  in 
figure  3-6  captures  the  value  Air  Staff  places  on  the  reduction  of  surplus  units.  No 
value  is  given  if  none  of  the  surplus  units  included  in  projects  are  removed  from  the 
inventory,  and  maximum  value  is  given  to  strategies  that  do  not  have  surplus  units  in 
the  projects,  or  those  that  remove  100%  of  the  surplus  units  that  are  included  in  the 
projects. 
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Figure  3*6.  Value  Function  for  Maximizing  the  %  of  Surplus  Reduced 

The  value  function  is 

Value=0.01*%SurplusReduced  (3.13) 

where  %SurplusReduced  is  the  evaluation  measure  score  defined  in  (3.3). 

•  Execute  the  MFH  Program  in  the  First  Year  Funds  are  Available.  The  value 
function  shown  in  figure  3-7  is  a  piece- wise  linear  function  ranging  from  75%  to  90%, 
and  from  90%  to  100%  that  returns  the  Air  Staff’s  value  for  executing  the  program. 
The  minimum  execution  rate  is  set  at  75%  to  correspond  with  OSD’s  goal  for 
executing  the  MFH  program.  Air  Staff  believes  that  the  MAJCOM’s  can  easily 
achieve  the  90%  level;  therefore,  the  slope  of  the  value  function  increases  more  rapidly 
from  90%  up  to  100%  to  entice  the  MAJCOMs  to  execute  at  a  higher  level. 
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Figure  3-7.  Value  Function  for  Maximizing  the  Execution  Rate 
The  value  function  is 

Value=a+b*AvgExecutionRate  (3. 14) 

where 

AvgExecutionRate  is  the  evaluation  measure  score  defined  in  (3.4) 
a=0  andb=0  if  AvgExecutionRate<75 
a=-1.25  and  b=0.0167  if  75<AvgExecutionRate<90 
a=-6.5  andb=0.075  if  75<Avg%Remaining<100 
•  Maximize  Quality  of  Housing  at  Bases  with  a  High  TOY  Rate.  Figure  3-8  shows 
the  linear  function  over  the  anticipated  range  from  4%  to  10%  that  returns  a  value 
from  0  to  1.  The  range  was  set  by  considering  the  typical  TDY  rate,  and  adjusting  it 
for  the  percent  of  accompanied  personnel  at  a  typical  base.  At  the  low  end,  Air  Staff 
estimated  that  military  personnel  were  TDY  6%  of  the  time,  and  that  2/3  of  the 
military  were  accompanied.  A  high  TDY  rate  was  estimated  to  be  above  15%,  with 
2/3  of  the  personnel  accompanied. 
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Figure  3-8.  Value  Function  for  Maximizing  Quality  of  MFH  for  TDY  Families 

The  value  function  is 

Value  =  -0.6667  +  0. 1667  *  AvgTDY%  (3.15) 

where  AvgTDY%  is  the  evaluation  measure  score  defined  in  (3.5). 

•  Maximize  Quality  of  Junior  Enlisted  Housing.  Currently,  the  Air  Staff  values 
having  a  large  percentage  of  the  budget  spent  on  revitalizing  junior  enlisted  units. 
Junior  enlisted  occupy  75%  of  the  MFH,  so  the  expected  budget  for  junior  enlisted 
would  be  75%.  The  range  for  the  linear  value  function  shown  in  figure  3-9  is  set  to  a 
minimum  of  75%  to  correspond  to  the  expected  amount.  The  maximum  value  is 
achieved  when  95%  of  the  budget  goes  toward  junior  enlisted  units  because  some  non¬ 
junior  enlisted  units  often  need  immediate  attention. 
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Figure  3-9.  Value  Function  for  Maximizing  Quality  of  JNCO  MFH 
The  value  function  is 

Value  =  -3.75 + 0.05  *  %JNCO  (3.16) 

where  %JNCO  is  the  evaluation  measure  score  defined  in  (3.6). 


•  Minimize  Deficit  Housing.  The  linear  function  shown  in  figure  3-10  returns  a  value 
from  0  to  1  over  the  range  of  0  to  1250.  The  Air  Staff  believes  that  their  would  not  be 
more  than  125  units  added  in  one  year,  and  assuming  that  the  units  would  be  added  at 
a  base  that  has  a  deficit  factor  of  10  gives  a  maximum  range  of  1250. 


Figure  3-10.  Value  Function  for  Maximizing  the  Deficit  Reduction 
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The  value  function  is 


Value  =  0.002667  *  AdjDeficit  (3. 17) 

where  AdjDeficit  is  the  evaluation  measure  score  defined  in  (3.9). 


•  Minimize  Deficient  Housing  by  Fixing  Worst  First.  The  facility  assessment  is  used 
to  determine  the  condition  of  MFH  units,  with  scores  ranging  from  0  (best)  to  100 
(worst).  Air  Staff  does  not  obtain  any  value  if  the  average  score  for  all  projects  in  a 
strategy  is  under  70.  Figure  3-11  shows  the  linear  value  function  ranging  from  70  to 
100  that  returns  value  scores  from  0  to  1. 


Figure  3-11.  Value  Function  for  Minimizing  Deficient  Housing 

The  value  function  is 

Value  =  -2.333+0.03333*  AvgFacScore  (3.18) 

where  AvgfacScore  is  the  evaluation  measure  score  defined  in  (3.10). 
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Weights.  Weights  establish  the  trade-offs  between  the  evaluation  measures.  The 
relative  importance  of  each  evaluation  measure  was  established  by  taking  the  decision 
maker’s  most  important  measure  and  comparing  it  one  at  a  time  with  the  remaining 
measures  (Logical  Decisions,  1997:152).  As  discussed  in  chapter  2,  when  decision 
makers  establish  the  relative  importance  of  the  evaluation  measures,  it  is  important  that 
they  consider  the  range  of  each  measure.  To  determine  the  weights  for  n  measures,  the 
ratio  of  importance  between  n-1  non-redundant  pairs  was  established,  and  this,  along  with 
the  requirement  that  the  sum  of  the  individual  weights  equal  1,  provided  the  n  equations  to 
solve  for  the  n  weights.  Table  3-2  summarizes  the  relative  importance  between  the 
comparisons  of  the  evaluation  measures  and  the  resulting  weights,  and  is  followed  by  an 
example  on  how  to  calculate  the  weights.  The  objectives  hierarchy  with  the  weights  is 
shown  in  figure  3-12. 


Table  3-2.  Summary  of  Evaluation  Measure  Comparisons  and  Weights 


Evaluation  Measure 

Strength  of  Preference  for  “Avg  Cost  of 
Unit”  Measure  Over  other  Evaluation 
Measures 

Resulting 

Weight 

Number  of  Units 

Wi:Wi=l:l 

Wi=.273 

%  of  Surplus  Reduced 

Wi:W2=1.5:1 

W2=.182 

Execution  Rate 

Wi:W3=1.5:1 

W3=.182 

Fix  Worst  Units  First 

Wi:W4=1.5:1 

W4=.182 

Fund  High  TDY  Bases 

Wi:W5=5:1 

W5=.055 

%  of  Useful  Life  Remaining 

Wi:W6=5:1 

W6=.055 

%  of  Budget  for  JNCO 

Wi:W7=5:1 

W7=.055 

Lower  Deficits 

Wi:Wg=15:l 

W8=.018 

Total 

1.00 
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Example:  the  weight  for  the  number  of  units  is 


l=Wi+W2+W3+W4+W5+W6+W7+W8  (sum  of  the  weights  must  equal  1) 

l=Wi+Wi/1.5+Wi/1.5+Wi/L5+Wi/5+Wi/5+Wi/5+Wi/15  (substituting  the  W„ values) 


Wi  =.273 


Figure  3-12.  Objectives  Hierarchy  with  Weights 


The  most  important  objective  was  found  to  be  the  maximize  units  revitalized 
objective.  This  reflects  the  problem  addressed  in  chapter  1  where  the  budget  for  MFH 
does  not  meet  the  requirements.  If  a  strategy  can  be  found  that  increases  the  number  of 
units  revitalized,  then  the  time  required  to  eliminate  the  level  one  units  will  be  decreased. 
Three  objectives  (execute  the  program,  reduce  the  surplus,  and  reduce  deficient  housing) 
were  found  to  be  1.5  times  less  important  than  the  maximize  units  objective.  Three  other 
objectives  (quality  housing  for  high  TDY  bases,  improve  JNCO  units,  and  minimize  the 
percent  of  life  remaining  for  utility  and  structural  systems)  are  5  times  less  important  than 
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the  maximize  units  objective.  The  decrease  deficits  objective  is  15  times  less  important 
than  the  maximize  units  objective.  The  low  weight  doesn’t  mean  that  the  Air  Staff  isn’t 
concerned  about  housing  shortages,  rather  it  reflects  the  fact  that  deficits  can  also  be 
decreased  in  most  areas  if  the  variable  housing  allowance  is  increased,  so  that  existing 
housing  in  the  local  communities  becomes  affordable. 

Overall  Value  Function.  An  additive  value  function  is  used  to  combine  the 
outputs  from  the  value  functions  and  weights  for  each  objective  into  an  overall  value 
score.  Recall  that  to  use  the  additive  value  function,  there  should  be  no  uncertainty,  and 
mutual  preferential  independence  must  hold.  For  this  analysis  the  objectives  in  the  top 
level  of  the  objectives  hierarchy  were  found  to  be  mutually  preferentially  independent  (see 
appendix  B  for  details),  and  it  is  assumed  that  the  lower  level  objectives  are  also  mutually 
preferentially  independent.  It  is  also  assumed  that  the  information  that  supports  the 
strategies  is  known  for  certain.  Therefore,  with  the  assumptions  made,  the  two  conditions 
for  using  the  additive  value  function  hold.  The  additive  value  function  is  simply  the 
weighted  average  of  the  individual  functions.  Mathematically  it  is  expressed  as 

n 

v(Xi,X2,...,xJ  =  XwiVi(Xi)  (3.19) 

i=l 

where: 

Vj  (xj )  is  the  value  from  the  evaluation  measure  value  function  i ; 

Vj (worst  possible  X;)=0,  V;  (best  possible  x,  )=l; 

the  weights  ( Wj)  are  positive  and  sum  to  1. 

(Keeney  and  Raiffa,  1976: 118-1 19) 
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The  additive  value  function  was  used  in  both  computer  models  to  generate  a  value 
for  each  strategy.  The  overall  value  function  for  a  strategy  is 

V(Xj)  =  XwiVi(xj)  (3.20) 

i=l 

where 

V(X  j )  is  the  overall  value  for  strategy  j 

Wi  is  the  weight  for  objective  i 

Vj  (x| )  is  the  value  for  the  i*  objective  for  strategy  j 

n  is  the  number  of  objectives  with  evaluation  measures 

Generatinu  Strateuies.  To  apply  this  model  and  assess  how  one  strategy  for 
allocating  the  budget  would  be  better  than  another,  the  projects  that  a  MAJCOM  would 
undertake  given  a  certain  budget  has  to  be  known.  Currently  the  MAJCOMs  build  an 
investment  program  based  on  their  expected  share  of  the  budget  (bogey).  To  limit  the 
near  infinite  number  of  ways  to  split  the  budget,  the  existing  bogey  was  used  as  a  starting 
point,  and  each  MAJCOM  submitted  six  additional  programs  based  on  bogeys  that  were 
approximately  10  to  30  percent  larger  and  smaller  than  their  expected  bogey.  Table  3-3 
shows  the  size  of  the  bogeys  the  MAJCOMs  used  for  building  their  programs  that  they 
submitted  data  for.  The  raw  data  from  the  four  MAJCOMs  that  submitted  data  for  the 
case  study  is  shown  in  appendix  C. 
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Table  3-3.  MAJCOM  Budget  Sizes  for  Program  Submittals 


MAJCOM’s  Bogeys 

MAJCOM 

-30% 

-20% 

-10% 

+10% 

+20% 

+30% 

ACC 

$28M 

$32M 

$36M 

$40M 

$44M 

$48M 

$52M 

AFMC 

$17M 

$19M 

$22M 

$25M 

$28M 

$31M 

$33M 

AFSPC 

$17M 

$19M 

$22M 

$25M 

$28M 

$31M 

$33M 

AETC 

$14M 

$16M 

$18M 

$20M 

$22M 

$24M 

$26M 

Strategies  were  built  by  choosing  different  combinations  of  bogeys  from  the  list  of 
the  seven  bogeys  each  MAJCOM  submitted.  To  find  the  feasible  strategies,  a  program 
was  written  with  the  Mathcad  software  package  to  find  the  combinations  where  one  and 
only  one  bogey  is  chosen  from  each  MAJCOM,  and  the  sum  of  the  bogeys  chosen  must 
equal  the  total  MFH  investment  budget  (Mathcad,  1995:Ch  4).  For  the  case  study,  the 
MFH  investment  budget  was  adjusted  to  reflect  the  four  MAJCOM’s  share  of  the  budget, 
which  is  $1  lOM  based  on  their  expected  bogeys.  Details  on  the  Mathcad  program  are 
provided  in  appendix  D,  and  figure  3-13  shows  a  portion  of  the  matrix  listing  the  87 
feasible  strategies  for  the  case  study  (the  full  matrix  is  also  in  appendix  D).  Each  row  of 
the  matrix  is  a  strategy  for  which  the  sum  of  the  MAJCOM’s  bogeys  equals  1 10.  Column 
1  is  the  bogeys  for  Air  Combat  Command  (ACC),  column  2  is  the  bogeys  for  Air  Force 
Materiel  Command  (AFMC),  column  3  is  the  bogeys  for  Air  Force  Space  Command 
(AFSPC),  and  column  4  is  the  bogeys  for  the  Air  Education  and  Training  Command 
(AETC). 
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Strategy 


Figure  3-13.  Feasible  Strategies  for  Allocating  MFH  Investment  Budget 


Scoring  and  Ranking  the  Strategies 

With  the  aid  of  an  Excel  spreadsheet,  the  MAJCOM  data  for  each  bogey  was 
transformed  into  evaluation  measure  scores  using  the  evaluation  measure  formulas 
presented  earlier  in  this  chapter  (the  spreadsheets  are  in  appendix  C).  Next,  the  evaluation 
measure  scores  for  the  four  bogeys  that  made  up  each  strategy  were  added  together  to  get 
a  total  evaluation  measure  score  for  each  of  the  strategies  (see  appendix  E). 

Two  software  packages  were  used  to  structure  the  decision  and  rank  the 
strategies;  Logical  Decisions  (LD)  and  DPL.  Both  of  the  models  are  stmctured  with 
additive  value  functions  and  deliver  the  same  results,  but  each  program  has  useful  analysis 
tools  that  offer  advantages  over  the  other. 
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PPL  Model.  The  DPL  software  package  uses  influence  diagrams  to  model  the 


decision.  Influence  diagrams  are  a  combination  of  rectangles,  rounded  rectangles,  ellipses, 
and  arrows  that  represent  different  aspects  of  the  decision  (ADA,  1995:194).  Rectangles 
are  the  decision  nodes,  which  define  a  state  for  every  possible  outcome  of  the  decision.  In 
the  earlier  example  for  buying  a  car,  the  decision  was  which  car  to  buy  and  there  were 
three  possible  states,  or  choices.  Rounded  rectangles  are  value  nodes,  which  contain 
constants  or  formulas  to  compute  a  constant.  For  the  car  example,  value  nodes  would  be 
used  to  contain  the  price  of  each  car  and  the  value  functions  that  convert  the  price  score  to 
a  value  score.  Arrows  interconnecting  the  nodes  represent  relevance  or  sequence  between 
two  events.  Ellipses  are  chance  nodes  that  allow  probabilities  to  condition  the  outcomes. 
For  deterministic  models,  there  are  no  chance  nodes. 

A  simplified  version  of  the  influence  diagram  for  this  model  is  shown  in  figure  3- 
14.  The  decision  section  of  the  diagram  contains  the  Which  Strategy?  decision  node 
where  the  87  possible  strategies  are  defined.  For  each  strategy,  the  evaluation  measme 
scores  are  entered  into  the  Score  value  nodes.  The  mathematical  expressions  for  the 
single  objective  value  functions  are  entered  in  the  Convert  Scores  to  Value  nodes,  which 
transforms  the  scores  for  each  strategy  into  values.  To  get  the  overall  total  value  for  a 
strategy,  the  additive  value  function  formula  (24)  is  placed  in  the  Total  Value  node,  where 
the  single  objective  weights  and  values  are  converted  into  an  overall  value  for  each 
strategy.  The  complete  DPL  model  and  details  are  presented  in  appendix  F. 
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Figure  3-14.  Simplified  Influence  Diagram  for  MFH  Investment  Budget  Allocation 


Lo2ical  Decisions.  The  Logical  Decisions  (LD)  software  package  uses  the 
objectives  hierarchy  to  model  the  decision.  The  overall  goal  is  subdivided  into  lower  level 
objectives  (the  program  labels  them  goals),  and  the  last  objective  on  a  branch  is  labeled  a 
measure  to  indicate  that  a  measure  directly  defines  that  objective  (Logical  Decisions, 
1997:Ch  1).  Figure  3-15  shows  the  LD  model  built  for  this  research. 
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Figure  3-15.  LD  Model  for  Allocating  MFH  Investment  Budget 


LD  differs  from  DPL  in  how  the  data  is  entered  and  in  the  mathematical 
formulations.  LD  has  a  spreadsheet  format  for  entering  scores  for  the  strategies.  The 
value  functions  are  defined  within  the  program;  the  user  only  provides  the  ranges  and 
shape  of  the  function.  LD  also  offers  heuristics  for  eliciting  the  decision  maker’s 
preferences  (weights).  Preference  sets  can  be  defined  for  multiple  decision  makers  who 
cannot  come  to  a  consensus  on  what  weights  to  use.  This  is  a  useful  feature,  because  the 
decision  maker(s)  can  see  if  their  different  perspectives  will  change  the  outcome.  The 
details  on  the  LD  model  are  presented  in  appendix  G. 
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Summary 


The  structure  of  the  decision  model  was  developed  in  this  chapter  along  with  the 
methodology  used  for  developing  strategies,  and  building  the  models.  The  decision 
maker’s  objectives  hierarchy  was  the  basis  for  developing  the  evaluation  measures  to  rank 
the  strategies.  Strategies  were  developed  by  assessing  the  results  of  giving  MAJCOMs 
larger  and  smaller  bogeys,  and  multiattribute  utility  theory  was  used  to  quantify  a 
strategy’s  value  to  the  decision  maker. 
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Chapter  4  :  Analysis  of  Results 


Introduction 

The  results  from  the  case  study  are  presented  in  this  chapter  along  with  an  analysis 
of  the  findings.  First,  a  sensitivity  analysis  of  the  weights  was  conducted  to  show  how  the 
deterministic  rankings  are  affected  by  changes  in  the  weights  placed  on  the  fundamental 
objectives.  Next,  a  sensitivity  analysis  of  the  evaluation  measures  with  subjective  scores 
tests  how  sensitive  the  top  five  strategies  are  to  the  subjective  scores.  In  addition  to  an 
analysis  of  the  top  strategies,  an  analysis  is  conducted  on  what  differentiates  a  high  value 
strategy  from  a  low  value  strategy.  Finally,  the  change  in  the  allocated  budget  to  the 
MAJCOMs  for  the  top  10  and  bottom  10  strategies  was  analyzed  for  trends  that  provide 
insight  on  which  MAJCOMs  tend  to  provide  high  valued  projects. 

Sensitivity  Analysis  on  Wei2hts 

The  models  rank  the  strategies  based  on  the  value  functions  and  weights  that  were 
derived  from  the  decision  maker’s  preferences.  The  objectives  hierarchy  in  figure  4-1 
shows  the  weights  for  each  objective.  Recall  that  the  fundamental  objectives  are  at  the 
top  level  of  the  hierarchy,  and  the  weights  for  the  fundamental  objectives  sum  up  to  one. 
The  Air  Staffs  approximate  weighting  for  the  fundamental  objectives  is  20%  for 
execution  rate.  30%  for  quality  of  life,  and  50%  for  return  on  investment. 
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Figure  4-1.  Objectives  Hierarchy  with  Weights 


To  test  the  sensitivity  of  the  weights  on  the  outcome,  the  model  was  run  with  the 
weight  for  each  one  of  the  fundamental  objectives  50%  higher  than  the  Air  Staff’s 
approximate  weighting.  The  decision  maker  felt  that  a  50%  swing  above  their  weights 
would  be  sufficient  to  capture  the  extreme  preferences  that  any  stakeholder  would  have. 
When  one  of  the  weights  is  increased,  a  corresponding  decrease  must  be  made  in  the 
remaining  weights  to  satisfy  the  constraint  that  the  sum  of  the  weights  equal  one.  The 
decrease  in  the  two  remaining  weights  was  based  on  the  approximate  proportions  from  the 
Air  Staff’s  assigned  weights.  Table  4-1  summarizes  the  four  sets  of  weights  used  in  the 
model.  The  first  set  is  the  Air  Staff’s  weights,  and  the  remaining  sets  are  named  after  the 
objective  for  which  the  weight  increases. 

Table  4-1.  Weights  for  Sensitivity  Analysis 


Weights  on  Fundamental  Objectives  | 

Weight  Set  Emphasized 

Execution  Rate 

Quality  of  Life 

Return  on  Investment 

Air  Staff  (ILEH) 

18.2% 

30.9% 

50.9% 

Execution  Rate  (EXE) 

30% 

25% 

45% 

Quality  of  Life  (QUAL) 

15% 

45% 

40% 

Return  on  Investment  (ROI) 

10% 

15% 

75% 
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Figures  4-2  through  4-5  show  the  deterministic  results  for  the  four  sets  of  weights. 
The  length  of  each  bar  segment  corresponds  to  the  amount  of  value  derived  from  one  of 
the  three  fundamental  objectives  in  the  objectives  hierarchy.  This  provides  insight  to  the 
decision  maker  on  how  a  strategy  performs  for  each  objective. 

Rmkiiig  for  kbxJmize  Vdae  Goal 


Sti&tegy  Value 


rn<<mio»  9M  -  AP/ILEH 

Figure  4-2.  Deterministic  Results  for  the  ILEH  Weight  Set 
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Ranking  for  Maximize  Value  Goal 


Strategy 

Value 

Jttit<«y49 

0.454 

itriXegySl 

0.454 

itrM(sy52 

0450 

gaAegydO 

0.447 

gtriUgyAS 

0.446 

BtrAegy43 

0445 

Stratus? 

0.442 

8trA<gy44 

0.442 

0442 

fttaugy79 

0.440 

strA^76 

0.439 

strata  78 

0.439 

8tzat<^3S 

0.439 

0439 

gamtgyV 

0438 

stiMtgy  61 

0.437 

str&egy  86 

0436 

strAegy  65 

0436 

strain  32 

0.435 

8tiAegy38 

0.435 

«tr«egy82 

0.435 

straugy66 

0.435 

taMegySI 

0.434 

tatUfy6& 

0434 

0434 

strM^83 

0434 

strata  41 

0433 

strata  85 

0.433 

ftrdegy42 

0.433 

strat<^48 

0.431 

ftr^egyTS 

0.431 

itrtfegy  80 

0.430 

iliA^34 

0.429 

j1iA^84 

0429 

itt*egy3i7 

0.429 

HzaltgyA 

0.429 

■tiAegy  62 

0.428 

■trMegySO 

0428 

strAegy  29 

0.428 

strategy  12 

0.427 

sttaugy72 

0427 

strata  33 

0.427 

MauegylS 

0.427 

mttUgy  15 

0426 

straugySl 

0425 

strtf^64 

0425 

stitfegy  26 

0425 

Stratus 

0.425 

slzitegy74 

0.425 

strata  53 

0.424 

str^<gy40 

0.423 

itr^egy63 

0.423 

sattegyV 

0.422 

strategy  69 

0.422 

stiAegy  20 

0422 

strategy  1 

0.422 

8trategy3 

0.422 

strategy  81 

0421 

strategy9 

0.421 

str«egy47 

0.421 

Stratus 

0.420 

strategy  7D 

0419 

strategy  28 

0419 

strategy  59 

0418 

strategy  56 

0418 

Btraugy54 

0.418 

strategy  14 

0.416 

str«qsy71 

0.416 

strategy6 

0.416 

strategy  25 

0415 

strategy  10 

0415 

str«egy45 

0415 

strai^7 

0414 

strata  58 

0414 

strata  19 

0413 

strata  60 

0.412 

strategy  36 

0411 

strategy  24 

0.411 

strategy  55 

0.410 

strategy  57 

0.409 

strategy  22 

0.407 

str^egy  13 

0.407 

strtfegy  16 

0.407 

strA^ll 

0.404 

strategy  23 

0402 

stntegyZ 

0401 

strategy  21 

0.400 

nreToreace  Set  s  Execute 


C^iRyoflife 


Rctm  on  Investmea 


Figure  4-3.  Deterministic  Results  for  the  EXE  Weight  Set 
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Ranking  for  Maximize  Value  Goal 


Strategy 

Value 

strAegy49 

0437 

•fltaUgy51 

0.434 

■tiAegy  46 

0.430 

attaugy  44 

0.428 

stzM^SS 

0.425 

stringy  18 

0.424 

str*«gy39 

0.422 

8112^52 . 

0422 

■trcegy42 

0.421 

strata  37 

0420 

12 

0419 

str«gy30 

0418 

strategy  43 

0.418 

s&Aegy  15 

0418 

sttat(gy27 

0418 

Stratus 

0.416 

ftrA^32 

0414 

•tn*«gy9 

0.414 

stiiAcgy  17 

0414 

■titfigy  26 

0.410 

5trA^29 

0.409 

s&Megy  87 

0.409 

s&A^  38 

0.408 

3trategy4 

0407 

8tca<gy41 

0.406 

strategy  78 

0.406 

strttegy  66 

0.405 

str<egy40 

0404 

stiAegy76 

0.404 

strategy  86 

0.403 

slr«(gy77 

0403 

striS^68 

0403 

Stratus 

0.402 

strat^6 

0.402 

strUegy  67 

0.402 

straugy  85 

0401 

strata  20 

0.401 

straugy  1 

0.401 

stnargy  8 

0.401 

■trtfegy  84 

0.400 

strtfegy  65 

0.400 

strategy  83 

0J99 

straugy50 

0399 

strMegy?9 

0399 

strtfegy48 

0397 

strategy  61 

0396 

strtf^63 

0396 

strA^  10 

0396 

str^egy  64 

0395 

■tr<egy34 

0395 

strAegy  82 

0395 

8trAcgy74 

0394 

strategy  47 

0393 

strategy  75 

0393 

atrA^80 

0393 

str<agy73 

0393 

straugy  62 

0392 

str«^71 

0392 

strtfegy  81 

0391 

strtfegyTD 

0389 

str<egy58 

0389 

strategy  54 

0389 

strAegy4S 

0388 

striegy  19 

0388 

strA^S5 

0388 

strtfegy  33 

0388 

strgegy  14 

0387 

strategy  60 

0387 

str«{gy33 

0386 

8trA^57 

0385 

str«gy31 

0385 

strategy  16 

0385 

strategy  59 

0385 

strategy  56 

0382 

a&atqgr36 

0382 

strtfegy  28 

0381 

strtfegy72 

0381 

strtfegy  25 

0380 

strtfegy  11 

0379 

strA^69 

0378 

str^egy  13 

0378 

strategy7 

0377 

striaegy  23 

0376 

strAcgy  24 

0375 

str«^22 

0374 

strat^2 

0370 

strgegy2l 

0368 

Fii^  Quality  of  life 
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Figure  4-4.  Deterministic  Results  for  the  QUAL  Weight  Set 
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Ranking  for  Maximize  Value  Goal 


StraiEgy 

Value 

itratqiy52 

0599 

BttAegySl 

0595 

sasegy^ 

0594 

gtzUtgy^9 

0592 

siz^egyAS 
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«lr«egy79 
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stiAegy  68 
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gttMegySI 

0581 

Matttgy92 
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gamxgy^ 
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atraLegy42 

0580 

st(MeKy33 

0580 

gti«egy75 

0580 

■tnt^S 

0579 

■tiMegy  45 

0579 

itraugy  80 

0578 

Mtaaegy  66 

0578 

ssategy48 

0578 

strategy  71 

0578 

stiA^SS 

0578 

8n«egy54 

0577 

strattgy4 

0577 

sttAegy  12 

0577 

strMagyTZ 

0576 

stiA^  19 

0576 

s&a^31 

0576 

strtf^  81 

0575 

atrat^6 

0575 

atiMegySS 

0575 

stitfegy  69 

0575 

strategy  34 

0575 

strategy  62 

0574 

strategy  20 

0574 

strategy  1 

0574 

strtfegyZ? 

0574 

Btr«^l5 

0574 

Btrat^9 

0574 

Stratus 

0573 

strategy  3 

0573 

ttrat^3 

0573 

strategy  25 

0572 

atmegyl 

0572 

str«q(y70 

0572 

st[atigy64 

0572 

strata  28 

0572 

strategy  10 

0571 

strtf^  16 

0570 

strA^36 

0568 

8tr«gy56 

0567 

str^egy  22 

0567 

str«^55 

0566 

str*egy59 

0566 

strategy  24 

0566 

strata  14 

0566 

strategy  57 

0565 

8trAegy60 

0565 

strat^2 

0565 

atrat^21 

0564 

strata  11 

0562 

strategy  13 

0561 

strategy  23 

0559 
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Figure  4-5.  Deterministic  Results  for  the  ROI  Weight  Set 
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To  show  the  effect  the  four  weight  sets  have  on  where  a  strategy  is  ranked,  the 
position  of  each  strategy  was  plotted  for  the  different  weight  sets.  Figure  4-6  shows  the 
results.  The  rank  position  with  the  most  value  is  number  1,  and  the  position  with  the  least 
value  is  87.  Although  there  is  movement  in  the  ranked  position  for  almost  every  strategy, 
the  model  shows  that  the  strategies  are  fairly  robust  to  changes  in  emphasis  on  weights, 
particularly  with  the  best  and  worst  strategies.  The  worst  performing  strategies  remain 
poor  choices  for  each  weight  set,  and  the  best  strategies  tend  to  be  within  the  top  10 
positions  for  each  weight  set.  Table  4-2  summarizes  the  rank  positions  for  the  top  three 
strategies  for  each  of  the  weight  sets.  Strategy  44  is  included  because  it  is  the  status  quo 
strategy,  which  is  the  strategy  that  gives  each  MAJCOM  their  expected  bogey.  Strategy 
49  is  ranked  number  1  for  three  of  the  weight  sets,  and  strategy  51  is  ranked  number  2  for 
all  four  sets. 


Table  4-2.  Top  3  Strategies  for  Each  Weight  Set  +  Status  Quo  Strategy 


SI 

rategy  Rank  for  Each  Weight  Set 

Strategy 

ILEH 

EXE 

QUAL 

ROI 

49 

1 

1 

1 

4 

51 

2 

2 

2 

2 

52 

3 

3 

8 

1 

46 

8 

5 

3 

11 

87 

4 

7 

22 

3 

44 

10 

8 

4 

10 

Strategy  Rank  Position  for  the  Weight  Sets 


Figure  4-6.  Change  in  Rank  Position  for  the  Four  Weight  Sets 


In  addition  to  testing  the  sensitivity  to  the  weights  for  the  fundamental  objectives, 
sensitivity  analysis  was  also  done  on  the  measurable  objectives.  The  sensitivity  analysis 
was  done  on  the  status  quo  strategy  and  on  the  five  strategies  that  fall  within  the  top  three 
positions  for  any  of  the  weight  sets  (see  Table  4-2). 

To  test  for  sensitivity  to  changes  in  the  weights,  the  relative  ranking  of  the  top 
strategies  are  plotted  against  the  weight  for  each  objective  as  the  weight  is  varied  from  0% 
to  100%.  Figures  4-7  through  4-14  show  the  results  of  changing  the  weights  for  each 
objective.  The  solid  vertical  line  in  the  figures  is  the  weight  assigned  by  the  Air  Staff,  and 
the  dashed  vertical  line  is  at  the  weight  that  would  have  to  be  placed  on  the  measure  if 
there  is  to  be  a  change  in  the  top  ranked  strategy. 


-  strategy  49 

- strategy  51 

—  -  -  strategy  52 

—  •  strategy  46 

—  -  strategy  44 

-  strategy  87 


Figure  4-7.  Sensitivity  Analysis  on  Useful  Life  Remaining  Weight 
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5.5% 

Percent  of  Weight  on  %  of  Budget  for  JNC  Measure 


strategy  49 
strategy  51 
strategy  52 
strategy  46 
strategy  44 
strategy  87 


Figure  4-8.  Sensitivity  Analysis  on  %  of  Budget  for  JNCO  Weight 


Percent  of  Weight  on  %  of  Surplus  Reduce  Measure 


-  strategy  49 

- strategy  51 

—  ■  ■  strategy  52 

—  •  strategy  46 

—  -  strategy  44 

-  strategy  87 


Figure  4-9.  Sensitivity  Analysis  on  %  of  Surplus  Reduced  Weight 
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18.2% 

Percent  of  Weight  on  Execution  Rate  Measure 
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strategy  51 
strategy  52 
strategy  46 
strategy  44 
strategy  87 


Figure  4-10.  Sensitivity  Analysis  on  Execution  Rate  Weight 
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Figure  4-11.  Sensitivity  Analysis  on  Fix  Worst  First  Weight 
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Figure  4-12.  Sensitivity  Analysis  on  TDY  Weight 
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Figure  4-13.  Sensitivity  Analysis  on  Lowering  Deficit  Weight 
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27%  31% 

Percent  of  Weight  on  Number  of  Units  Measure 
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Figure  4-14.  Sensitivity  Analysis  on  Number  of  Units  Weight 

Table  4-3  summarizes  the  effects  of  changing  the  weights  on  the  measurable 
objectives.  Strategy  49  remains  the  top  ranked  strategy  regardless  of  how  much  weight  is 
put  on  reducing  surplus,  reducing  the  deficit,  or  the  execution  rate.  If  there  is  a  small 
decrease  in  the  weight  placed  on  the  %  of  budget  for  JNCO  objective,  then  strategy  87 
will  rank  first.  Strategy  52  will  he  ranked  first  if  there  is  a  small  decrease  in  the  weight  for 
worst  first  or  a  small  increase  in  the  number  of  units  weight.  For  the  TDY  rate  and  useful 
life  remaining  objectives,  there  has  to  be  a  very  large  increase  before  strategy  49  is  no 
longer  ranked  first.  This  shows  that  strategy  49  is  insensitive  to  moderate  changes  in 
weights  for  five  of  the  objectives,  and  the  status  quo  strategy  (#44)  is  never  the  top  ranked 
strategy. 
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Table  4-3.  Summary  of  Sensitivity  Analysis  on  Weights 


Measure 

Nominal 

Weight 

Minimum  Weight 
Change  to  Change  Top 
Strategy 

New  Top 
Ranked  Strategy 

Surplus  Reduction 

.18 

n/a 

Deficit  Reduction 

.02 

n/a 

Execution  Rate 

.18 

n/a 

■SEBBSi 

%  of  Budget  for  JNCO 

.06 

-.03 

87 

Fix  Worst  Units  First 

.18 

-.03 

52 

Number  of  Units 

.27 

+.04 

52 

TDY  Rate 

.05 

+15/+,23 

52/87 

Useful  Life  of  Subsystems 
Remaining 

.06 

+.80 

87 

Sensitivity  Analysis  on  the  Scores 

A  deterministic  analysis  implies  that  all  information  is  known  with  certainty.  That 
is  a  fairly  good  assumption  for  this  analysis  because  all  of  the  measures,  except  for  the 
worst  first  and  the  useful  life  remaining,  are  supported  by  objective  data.  The  scores  for 
the  worst  first  and  the  useful  life  remaining  measures  are  derived  from  the  facility 
assessment.  The  facility  assessment  criteria  (see  appendix  A)  provides  guidelines  for 
determining  the  condition  of  a  unit,  but  the  score  is  dependent  on  the  assessor’s  judgment. 

A  sensitivity  analysis  on  the  subjective  scores  allows  the  decision  maker  to  see  the 
outcome  if  the  subjective  data  is  varied.  If  the  analysis  shows  that  the  ranking  of  the 
strategies  is  highly  sensitive  to  the  evaluation  measure  scores,  additional  work  can  be  done 
to  verify  the  accuracy  or  consistency  of  the  data.  To  see  if  the  top  ranked  strategies  are 
sensitive  to  the  worst  first  and  useful  life  remaining  scores,  a  sensitivity  analysis  was  done 
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using  a  tornado  diagram  with  DPL.  The  tornado  diagram  allows  for  the  nominal  scores  to 
be  adjusted  up  or  down,  and  then  shows  if  there  is  a  change  in  the  top  ranked  strategy 
over  the  range  specified  (ADA,  1995:474-481).  Each  of  the  top  five  strategies  were 
compared  to  the  status  quo  strategy  to  see  if  the  change  in  scores  would  alter  the  overall 
value  enough  to  cause  the  status  quo  strategy  to  be  ranked  higher. 

To  determine  what  range  of  scores  to  use,  it  was  assumed  that  the  MAJCOMs 
who  received  less  than  their  expected  bogeys  for  a  given  strategy  understated  their  facility 
assessment  scores  by  10  for  the  worst  first  score,  and  overstated  their  score  by  10  for  the 
useful  life  remaining  measure.  Conversely,  the  MAJCOMs  who  received  more  than  their 
expected  bogeys  for  a  given  strategy  were  assumed  to  have  overstated  their  facility 
assessment  scores  for  worst  first  by  10,  and  understated  their  useful  life  remaining  scores 
by  10.  This  would  give  a  total  spread  of  20  between  a  high  and  low  MAJCOM.  The 
decision  maker  felt  that  this  range  between  MAJCOMs  would  be  the  maximum  variance. 

The  sensitivity  analysis  is  being  compared  to  the  status  quo  strategy,  so  only  the 
portion  of  increase/decrease  from  the  expected  bogey  is  used  for  adjusting  the  scores.  If 
a  MAJCOM  systematically  inflates/deflates  their  scores,  then  every  strategy  will  have 
inflated/deflated  values  because  every  MAJCOM  has  a  bogey  for  every  strategy.  Using 
the  status  quo  strategy  as  a  basis,  the  affect  on  the  rank  order  is  from  the  incremental 
increases/decreases  from  the  expected  bogey.  The  formula  is 

Ascore  =  (ABogey  I  budget)  *20  (4.1) 

where 

Ascore  is  the  change  in  the  evaluation  measure  score  used  in  the  sensitivity  analysis 
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ABogey  is  the  change  in  the  bogey  compared  to  the  expected  bogey 


budget  is  the  size  of  the  total  MFH  budget 

For  example,  if  the  top  ranked  strategy  gives  MAJCOM  Y  $12M  less  than  their 
expected  bogey,  the  high  and  low  adjustments  to  the  score  for  the  worst  first  measure 
would  be  12/1 10  *20=2.2.  Table  4-4  summarizes  the  size  of  the  ranges  used  for  the  two 
measures  for  the  sensitivity  analysis. 

Table  4>4.  Range  for  the  Sensitivity  Analysis  on  Worst  First  and  %  Remaining 


Tops 

Change  from  Bogey 

($M) 

Delta 

Worst  First 

Score 

%Remaining 

Score 

Strategies 

ACC 

AFMC 

AFSPC 

AETC 

Score 

Low 

Nominal 

High 

Low 

Nominal 

High 

49 

0 

6 

-6 

0 

1.1 

78.9 

80 

81.1 

14.6 

15.7 

16.8 

51 

0 

8 

-8 

0 

1.5 

77.5 

79.0 

80.5 

14 

15.5 

17 

52 

0 

8 

-6 

-2 

1.5 

76.5 

78 

79.5 

15.8 

17.3 

18.8 

87 

12 

0 

-6 

-6 

2.2 

77.8 

80 

82.2 

12.3 

14.5 

16.7 

86 

12 

0 

-8 

-4 

2.2 

78.8 

81 

83.3 

11.9 

14.1 

16.3 

The  tornado  diagram  in  figure  4-15  shows  the  results  from  comparing  the  top  five 
strategies  to  the  status  quo  strategy.  The  vertical  lines  in  the  diagram  show  the  values  for 
the  nominal  scores,  and  the  rectangles  show  the  range  of  the  overall  value  as  the  score  is 
varied  from  the  nominal.  The  rectangle  is  shaded  if  there  is  a  change  in  the  top  ranked 
strategy.  The  results  show  that  of  the  top  five  strategies,  only  strategy  86  and  87  change 
enough  to  vault  the  status  quo  strategy  ahead  of  it.  Thus,  three  of  the  top  five  strategies 
are  insensitive  to  the  subjective  scores  compared  to  the  status  quo  strategy. 
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Figure  4>15.  Sensitivity  Analysis  on  Worst  First  and  Useful  Life  Remaining  Scores 


A  look  at  the  change  in  the  MAJCOM’s  bogeys  for  the  top  five  strategies  in  table 
4-4  shows  that  the  top  three  strategies  increase  AFMC’s  bogey,  and  the  next  two 
strategies  increase  ACC’s  bogey.  To  see  if  these  two  groups  of  strategies  could  switch 
rank  positions  if  the  subjective  scores  are  overstated,  a  sensitivity  analysis  was  done  on 
strategies  86  and  87  vs.  strategy  49.  The  ranges  used  for  the  scores  are  the  same  as  those 
listed  in  table  4-4.  Figure  4-16  shows  that  changing  the  worst  first  score  for  strategy  86 
will  not  change  the  outcome  of  strategy  49  being  the  top  ranked.  However,  if  the  worst 
first  score  for  strategy  87  is  increased,  or  the  worst  first  score  for  strategy  49  is  decreased, 
then  strategy  87  becomes  the  highest  ranked  strategy.  This  shows  that  the  rank  ordering 
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amongst  the  top  ranked  strategies  is  sensitive  to  the  worst  first  score.  Changing  the  useful 
life  remaining  score  on  any  of  the  strategies  has  no  effect  on  the  rank  ordering. 


Worst  First-Strategy  49 
Worst  First-Strategy  87 
Life  Remaining-Strategy  49 
Worst  First-Strategy  86 
Life  Remaining-Strategy  87 
Life  Remaining-Strategy  86 


S87 


Figure  4-16.  Sensitivity  Analysis  on  Worst  First  and  Useful  Life  Remaining  Scores 

for  Strategy  86  and  87  vs.  Strategy  49 
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Differences  Between  High  and  Low  Ranked  Strategies 


To  give  a  clearer  indication  of  where  the  differences  lie  between  a  high  and  low 


ranked  strategy,  the  overall  value  for  the  top  10  and  bottom  10  strategies  are  shown  in 


figure  4-17.  It  is  clear  that  there  is  small  but  discernible  trend  for  top  ranked  strategies  to 


provide  more  value  for  the  execution  rate  and  quality  of  life  objectives. 


Ranking  for  Maximize  Value  Goal 


Strategy 

Value 

strategy  49 

0.425 

strategy  51 

0.423 

strategy  52 

0.422 

strategy  87 

0,421 

strategy  86 

0.414 

strategy  78 

0.414 

strategy  76 

0.413 

strategy  46 

0.413 

strategy  79 

0.413 

strateev  44 

0.412 

strategy  24 

strategy  22 

0.377 

strategy  20 

0.375 

strategy  1 

0.374 

strategy  2 

0.373 

strategy  13 

0.370 

strategy  11 

0.370 

strategy  10 

0.369 

strategy  21 

0.368 

strategy  23 

0.367 

i To ~  ■: Strategies 


Execution  Rate 


m  Quality  of  Life  Ml  ROI 


Figure  4-17.  Comparison  of  Top  10  and  Bottom  10  Strategies  for  Overall  Value 


To  further  investigate  the  differences  in  the  two  groups,  figure  4-18  and  4-19  show 
the  values  for  the  sub-objectives  under  the  quality  of  life  and  ROI  fundamental  objectives. 
Note  that  the  value  is  normalized  to  reflect  the  total  value  obtained  for  the  sub-objectives 
that  fall  under  the  fundamental  objective.  For  example,  in  figure  4-17  the  total  overall 
value  for  a  strategy  is  between  0  and  1,  and  in  figure  4-18  the  total  value  for  a  the  quality 
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of  life  is  between  0  and  1.  To  compare  the  value  shown  for  the  quality  of  life  objective  in 
figure  4-18  to  the  over  all  value  shown  in  figure  4-17,  the  quality  of  life  value  is  multiplied 
by  the  weight  placed  on  the  quality  of  life  objective  (0.31). 


There  are  four  illustrative  points  that  are  discernible  from  the  figure  4-18; 

•  The  top  strategies  have  higher  values  for  worst  first. 

•  Values  for  the  TDY  rate  are  nearly  the  same  across  all  strategies. 

•  None  of  the  strategies  reduced  deficits,  so  there  is  no  value  for  deficit  reduction. 

•  The  %  of  budget  for  JNCO  units  value  is  significant,  but  it  does  not  distinguish 
the  top  strategies  from  the  bottom  strategies.  Five  of  the  top  ten  strategies  do 
not  have  any  value  for  the  %  of  budget  for  JNCO  units,  but  the  top  three 
strategies  have  a  fairly  large  %  of  budget  for  JNCO  units  value. 


Ranking  for  Quality  of  Life  Goal 

.  Strategy 

V  alue 

strategy  49 

0.325  C 

strategy  51 

0.303  C 

strategy  52 

0.263  E 

strategy  87 

0.270  C 

strategy  86 

0.283  C 

strategy  78 

0.270  C 

strategy  76 

0.283  C 

strategy  46 

0.306  C 

strategy  79 

0.238  E 

5trategyL44 _ 

m: 


_ i 


HZ 


strategy  24 

strategy  22 

0.213 

strategy  20 

0.202 

strategy  1 

0.202 

strategy  2 

0.210 

strategy  13 

0.227 

strategy  11 

0.230 

strategy  10 

0.199 

strategy  21 

0.193 

strategy  23 

0.227 

3 


:e 


fkW.  Ml 
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Strategies 


Bottom  10 
Strategies 


Lower  Deficits 
%  of  Budget  for  JNC 
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m  Worst  First 


Figure  4-18.  Comparison  of  Top  10  and  Bottom  10  Strategies  on  Quality  of  Life 
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Figure  4-19  shows  that  there  is  essentially  no  difference  between  the  high  and  low 


strategies  for  the  value  obtained  from  the  surplus  reduced  and  the  useful  life  remaining 
measures.  For  this  case  study  none  of  the  MAJCOMs  were  renovating  surplus  units,  so 
each  strategy  receives  the  maximum  score  for  that  objective.  The  small  variance  in  the 
useful  life  remaining  value  indicates  that  all  of  the  projects  are  remarkably  similar  in  the 
state  of  deterioration  of  the  housing  units,  or  that  the  value  function  for  the  measure  is  not 
robust  to  variations  in  the  score.  The  top  strategies  do  provide  more  value  for  the 
number  of  units  objective. 

Ranking  for  ROI  Goal 


.  strategy 

Valu 

strategy  49 

0.554 

strategy  Si 

0.563 

strategy  52 

0.585 

strategy  87 

0.581 

strategy  86 

0.558 

strategy  78 

0.566 

strategy  76 

0.550 

strategy  46 

0.548 

strategy  79 

0.577 

stratefiv44 

0.553 

strategy  24 

strategy  22 

0.545 

strategy  20 

0.548 

strategy  1 

0.547 

strategy  2 

0.546 

strategy  13 

0.524 

strategy  11 

0.528 

strategy  10 

0.545 

strategy  21 

0.546 

strategy  23 

0.522 

Useful  Life  Left 


fin  %  of  Surplus  Reduce  Number  of  Units 


Figure  4-19.  Comparison  of  Top  10  and  Bottom  10  Strategies  on  ROI 


Trends  on  Changes  in  MA.TCOM’s  Boeevs 


To  investigate  if  the  model  can  provide  insight  on  whether  there  are  one  or 


MAJCOMs  with  projects  that  tend  to  provide  either  much  higher  or  lower  value  to  the 
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Air  Staff,  the  top  10  strategies  and  bottom  10  strategies  were  broken  down  by  the  change 
in  the  MAJCOM’s  bogeys.  Figure  4-20  shows  the  top  and  bottom  strategies  along  with 
the  change  in  the  expected  bogey  for  each  MAJCOM.  Strategy  49  for  example,  does  not 
change  ACC’s  or  AETC’s  expected  bogey,  but  AFMC  gains  $6M  at  AFSPC’s  expense. 

Ranking  for  Maximize  Value  Goal 


Change  In  MAJCOM’s  Bogey  ($M) 


■I  Execution  Rate  iH  Quality  of  Life  E3  ROI 

Figure  4-20.  Change  in  the  MAJCOM’s  Bogeys  for  the  Top  and  Bottom  Strategies 

There  are  three  trends  that  are  evident  in  figure  4-20: 

•  AFSPC  would  receive  $6M-$8M  less  for  nine  of  the  top  10  strategies  and 
would  gain  $3M-$8M  in  each  of  the  bottom  10  strategies. 

•  ACC  loses  $4M— $12M  in  each  of  the  bottom  10  strategies. 

•  AETC  gains  $2M~$6M  in  nine  of  the  bottom  10  strategies. 

The  trends  for  AFSPC  suggest  that  the  projects  that  AFSPC  submits  for  their  high  and 
low  bogeys  produce  less  value  than  the  other  MAJCOM’s  projects.  Generally,  if  a 
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strategy  allocates  more  of  the  budget  to  AFSPC,  the  strategy  generates  less  value.  The 
converse  holds  as  well.  The  trend  for  ACC  suggests  that  if  the  strategy  allocates  less  of 
the  budget  to  ACC,  the  projects  that  ACC  has  to  cut  from  their  program  are  high  valued 
projects.  AETC’s  budget  allocation  gain  in  all  of  the  bottom  strategies  suggest  that  the 
additional  projects  that  AETC  adds  to  their  program  when  they  have  a  larger  budget 
provide  less  value  than  the  projects  that  ACC  or  AFMC  would  submit  if  they  had  that 
share  of  the  budget. 

To  further  analyze  these  trends,  the  evaluation  measure  scores  for  each  of  the 
MAJCOM’s  bogeys  were  normalized  to  show  what  the  total  scores  would  be  if  the  entire 
budget  achieved  the  marginal  rate  of  return  that  is  inherent  to  the  bogey  being  analyzed. 
The  formula  used  to  normalize  the  scores  for  a  bogey  is 

NormScorei  =  BogeyScorei*budget /bogey  (4.2) 

where 

NormScorei  is  the  normalized  score  for  the  following  measures:  number  of  units. 

worst  first,  useful  life  remaining,  and  TDY  rate  scores 

BogeyScorei  is  the  evaluation  measure  scores  for  each  of  the  MAJCOM’s  bogeys 

budget  is  the  total  MFH  budget 

bogey  is  the  size  of  the  bogey  for  which  the  scores  are  being  normalized 
Table  4-5  shows  the  results  for  the  top  two  and  bottom  two  bogeys  for  each  of  the 
MAJCOMs. 

Recall  that  the  four  most  heavily  weighted  measures  are  the  number  of  units 
(27%),  surplus  reduced  (18%),  worst  first  (18%),  and  the  execution  rate  (18%).  The 
execution  rate  is  based  on  the  prior  years  performance  and  will  not  change  with  the  size  of 
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the  bogey.  None  of  the  MAJCOMs  revitalized  surplus  units,  so  that  measure  does  not 
help  in  explaining  trends.  Looking  at  the  trend  in  the  number  of  units  and  the  worst  first 
score  as  the  MAJCOM’s  bogeys  get  larger,  helps  to  explain  why  ACC  and  AFMC  gain 
budget  share  at  the  expense  of  AFSPC  and  AETC.  For  both  ACC  and  AFMC,  the 
marginal  rate  of  return  increases  for  the  number  of  units  and  the  worst  first  scores,  and  for 
AFSPC  and  AETC,  the  marginal  rate  of  return  decreases.  For  example,  looking  at 
AFSPC’ s  number  of  units  and  worst  first  scores  when  they  receive  $17M  shows  that  the 
marginal  rate  of  return  that  they  receive  with  the  projects  they  invest  in  would  revitalize 
867  units  with  an  average  worst  first  score  of  84.  When  AFSPC  receives  $33M,  their 
marginal  rate  of  return  drops  and  the  number  of  units  revitalized  is  757  with  an  average 
worst  first  score  of  79.  Decreasing  rates  of  return,  and  the  fact  that  AFSPC’ s  execution 
rate  score  is  low,  explains  why  the  top  strategies  give  smaller  bogeys  to  AFSPC. 


Table  4-5.  Normalized  Evaluation  Measure  Scores 


Size  of 
Bogey 
($M) 

Cost 

Amount  for  Junior 
Enlisted  Units 

%  of  Budget 
forJNCO 

Number  of 
Units  Score 

Worst  First 
Score 

Useful  Life 
Remaining 

Execution 

Rate 

TOY  Rate 

28 

27,986,111 

21,191,144 

75.7 

845 

80 

18 

95 

6.6 

■Em 

32,016,666 

25,222,000 

78.8 

853 

79 

19 

95 

6.7 

48 

47,953,333 

31,368,666 

65.4 

.843.:K- 

r.; 

17 

95 

7.1 

1  ACC=52  1 

■9 

52,032,142 

35,447,476 

68.1 

jiimiiiii 

••  •• 

20 

95 

7.0 

mi 

AFMC=17 

17 

17,000,000 

5,000,000 

29.4 

599 

77 

11 

91 

4.7 

AFMC=19 

19 

19,000,000 

7,000,000 

36.8 

599 

77 

11 

91 

4.7 

AFMC=31 

31 

31,000,000 

19,000,000 

61.3 

668 

78 

15 

91 

5.6 

AFMC=33 

HEEH 

33,000,000 

20,745,000 

62.9 

,  709 

77-.: 

14 

91 

5.3 

mm 

mmimi 

17 

17,000,000 

17,000,000 

100.0 

867 

84 

1 

61 

8.4 

AFSPC=19 

19 

19,000,000 

19.000,000 

100.0 

839 

83 

2 

61 

8.2 

AFSPC=31 

mm 

31,000,000 

31,000,000 

100.0 

763 

79 

6 

61 

■EEBI 

AFSPC=33 

mmi 

33,000,000 

33,000,000 

100.0 

757 

79 

6 

61 

7.2  1 

■■■1 

mmmmi 

1  AETC=14 

14 

1  14,000,000 

6,500,000 

46.4 

1,014 

79 

11 

100 

4.2 

16 

16,000,000 

100.0 

736 

82 

8 

100 

3.0 

AETC=24 

24 

24,000,000 

14,380,952 

59.9 

.  894  ■ 

.  74  : 

20 

100 

3.4 

AETC=26 

26 

26,000,000 

26,000,000 

100.0 

897 

:  60 

37 

100 

HEEHi 
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Summary 


The  results  were  analyzed  in  this  chapter  to  determine  the  deterministic  ranking  of 
the  strategies  and  how  the  they  would  be  affected  by  changes  in  the  weights  and  scores. 

In  addition,  the  differences  between  the  top  10  strategies  and  the  bottom  10  strategies 
were  examined  to  see  what  measures  distinguish  the  top  strategies  from  the  bottom 
strategies,  and  what  trends  are  evident  in  the  changes  in  the  MAJCOM’s  bogeys. 

The  analysis  shows  that  strategy  49  provides  the  most  value.  Strategy  49’s  top 
rank  position  is  insensitive  to  changes  in  the  weights,  but  it  is  sensitive  to  the  worst  first 
scores.  The  status  quo  strategy  is  ranked  10***,  and  achieves  its  highest  ranking  of  4“*  with 
an  increased  emphasis  on  the  weight  for  the  quality  of  life  objective. 

An  analysis  of  the  top  10  strategies  and  the  bottom  10  strategies  shows  that  the 
key  distinguishing  measures  between  the  top  10  ranked  strategies  and  bottom  10  ranked 
strategies  are  the  execution  rate,  number  of  units,  and  the  fix  worst  first  scores.  In 
addition,  the  analysis  revealed  trends  in  the  changes  in  the  MAJCOM  bogeys  for  the  high 
and  low  sets  of  strategies.  The  top  10  strategies  generally  provide  ACC  and  AFMC  with 
a  higher  bogey  at  the  expense  of  AFSPC  and  AETC. 
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Chapter  5  :  Conclusions  and  Recommendations 


Conclusions 

The  decision  analysis  models  effectively  rank  the  strategies.  Compared  to  the 
status  quo  strategy  (#44),  the  top  strategies  provide  more  value  to  the  Air  Staff  as  shown 
in  Table  5-1.  Generally  the  top  strategies  as  a  group  revitalize  more  units,  fix  units  that 
are  in  worse  condition,  provide  more  funds  to  bases  with  high  TDY  rates,  and  can  expect 
to  be  executed  faster.  The  only  measure  where  the  status  quo  strategy  scores  as  high  as 
all  of  the  top  strategies  is  the  percent  allocated  to  JNCO  units. 


Table  5-1.  Comparison  Between  Top  Ranked  and  Status  Quo  Strategies 


Strategy 

Value 

Number 
of  Units 

Useful 
Life  Left 

Execute 

Rate 

%  for 
JNCO 

TDY 

Rate 

Surplus 

Reduc 

Deficit 

Reduc 

49 

0.425 

802 

80 

15.7 

89 

83 

6 

100 

0 

51 

0.423 

816 

79 

15.5 

89 

83 

5.9 

100 

0 

52 

0.422 

850 

78 

17.3 

89 

80 

6.1 

100 

0 

87 

0.421 

841 

80 

14.5 

89 

67 

6.5 

100 

0 

86 

0.414 

808 

81 

14.1 

89 

74 

6.3 

100 

0 

44 

0.412 

801 

79 

15.3 

87 

83 

6 

100 

0 

The  models  also  clearly  show  where  the  trade-offs  are  being  made.  For  example, 
in  table  5-1  strategy  52  revitalizes  850  units  compared  to  only  802  units  for  the  top 
strategy  (#49),  but  the  units  are  not  in  as  bad  condition  for  strategy  52,  and  there  is  a 
lower  percentage  of  the  budget  going  towards  JNCO  units.  This  is  useful  information  for 
the  decision  maker  to  consider  when  deciding  which  strategy  to  use. 

There  is  a  large  difference  between  the  top  10  strategies  and  the  bottom  10 
strategies,  but  the  difference  between  any  one  of  the  adjacent  strategies  is  small.  The 
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ranking  amongst  the  top  strategies  are  insensitive  to  the  weights  placed  on  the  measures, 
but  are  sensitive  to  the  scores  of  the  subjective  measures.  A  decision  maker  using  this 
model  would  have  to  insure  that  there  is  consistency  in  the  subjective  facility  assessment 
scores. 

The  objectives  hierarchy,  along  with  the  weights  placed  on  the  measurable 
objectives,  communicate  the  Air  Staff’s  values  in  clear,  unambiguous  terms.  Knowing  the 
Air  Staffs  values  will  enable  the  MAJCOMs  and  bases  to  concentrate  on  developing 
housing  programs  that  provide  the  maximum  value  possible.  MAJCOMs  and  bases  will 
have  an  incentive  to  build  programs  that  provide  high  value  because  the  MAJCOM  most 
successful  at  building  a  value  generating  program  will  get  a  larger  share  of  the  budget. 

Finally,  the  evaluation  measures  provide  metrics  to  show  the  effectiveness  of  the 
Air  Staff’s  MFH  investment  strategy.  The  Air  Staff  can  use  the  model  to  demonstrate  to 
OSD,  Congress,  or  other  interested  parties,  why  the  budget  was  allocated  the  way  it  was, 
and  how  the  strategy  is  accomplishing  the  MFH  goals.  The  strategy  becomes  transparent, 
is  objectively  chosen,  and  is  readily  defensible. 

Recommendations 

Sensitivity  analysis  shows  that  the  ranking  of  the  top  strategies  is  sensitive  to  the 
subjective  scores;  therefore,  it  is  recommended  that  the  Air  Staff  use  the  model  to  identify 
the  top  performing  strategies  and  then  chose  the  one  from  amongst  the  top  group  that 
offers  the  best  trade-offs.  The  model  should  not  take  the  decision  makers  place,  rather  it 
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should  be  used  to  provide  insight  on  the  strategies  so  that  the  decision  maker  can  make  a 
better  decision. 

Another  possible  use  for  the  model  is  providing  feedback  to  the  MAJCOMs  on 
how  their  program  compares  to  the  other  MAJCOMs.  This  benchmarking  will  show  the 
MAJCOMs  how  to  improve  their  programs  to  be  more  competitive  for  funds.  This  could 
be  carried  a  step  further  by  having  the  MAJCOMs  submit  there  bogeys  early  in  the 
program  cycle,  and  then  allowing  them  to  improve  their  bogeys  once  they  see  how  the 
model  ranks  the  strategies.  This  iterative  step  will  increase  the  competition  for  funds,  and 
could  provide  a  stronger  MFH  investment  program  that  optimizes  the  value  for  the  limited 
funds  that  are  available. 

There  was  a  large  amount  of  data  required  for  the  case  study,  and  including  all  of 
the  MAJCOMs  in  an  analysis  would  require  much  more  data.  For  example,  with  the  four 
MAJCOMs  submitting  seven  bogeys,  there  were  7'*=  2401  possible  strategies  to  consider. 
If  ten  MAJCOMs  each  submitted  seven  bogeys,  there  would  be  7**^=282M+  possible 
strategies  to  consider.  Not  all  of  these  strategies  would  be  feasible,  but  if  even  a  small 
percentage  of  them  were  feasible,  the  task  of  ranking  them  would  he  overwhelming.  To 
keep  the  data  set  manageable,  the  number  of  bogeys  that  each  MAJCOM  submits  projects 
for  should  he  reduced  from  seven  to  three. 

Limitations 

The  following  limitations  apply: 

•  There  is  no  uncertainty  built  into  the  model.  The  data  provided  by  the  MAJCOMs  on 
the  individual  projects  is  assumed  to  be  known  with  certainty. 
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•  The  model  is  static  in  that  it  is  built  using  the  current  decision  maker’s  values, 
objectives,  and  preferences.  As  these  change  over  time,  the  model  will  require 
maintenance  to  keep  it  current. 

Recommendations  for  Future  Research 


The  deterministic  analysis  shows  very  little  differentiation  amongst  the  strategies 
for  the  TDY  rate  and  the  useful  life  remaining  measures.  This  suggests  that  there  really  is 
not  much  of  a  difference  between  the  strategies  for  that  measure.  Future  work  on  the 
model  should  look  at  the  measures  that  provide  similar  values  for  all  strategies  and 
determine  if  the  measure  is  valid,  is  sensitive  enough,  or  if  the  objective  is  already  being 
met  by  all  of  the  MAJCOMs. 

Adding  uncertainty  to  the  model  could  more  accurately  reflect  the  decision 
scenario.  Some  of  the  data  that  includes  uncertainty  is  the  subjective  data  from  the  facility 
assessments,  the  size  of  the  MFH  investment  budget,  and  the  actual  costs  for  projects. 

Further  work  on  the  model  to  investigate  user  friendly  methods  to  incorporate  a 
change  in  the  total  budget  available  would  allow  the  Air  Staff  to  show  the  effects  of 
changes  in  the  Air  Force  MFH  budget.  This  could  be  a  powerful  tool  for  advocating  an 
increase  in  funding  from  Congress  or  OSD  if  the  model  shows  that  an  increase  would  have 
a  big  impact  on  the  value  obtained. 
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Summary 


The  models  developed  through  this  research  provide  the  Air  Staff  with  a  method 
to  analyze  the  relative  value  of  budget  allocation  strategies.  The  value  is  based  on  the  Air 
Staff’s  objectives  hierarchy,  which  was  developed  using  value  focused  thinking  techniques. 
Multiattribute  utility  theory  is  used  to  convert  the  scores  from  the  eight  measures  that 
quantify  the  objectives  in  the  objectives  hierarchy,  into  an  overall  value  for  each  strategy. 

The  models  provide  useful  analysis  tools  to  the  decision  maker.  A  deterministic 
analysis  ranks  the  strategies  and  shows  how  the  overall  value  for  an  strategy  is  broken 
down  into  the  component  value  scores  for  each  objective.  Tornado  diagrams  allow  a 
sensitivity  analysis  to  be  done  on  the  scores,  and  sensitivity  graphs  show  the  effect  of 
changing  the  weights. 

The  value  focused  thinking  techniques  used  to  develop  the  value  hierarchy  aid  the 
decision  maker  in  identifying  their  key  values.  The  hierarchy  will  be  a  valuable  tool  for 
communicating  to  the  MAJCDMs  and  their  bases  exactly  what  the  Air  Staff  wants  to 
accomplish  with  the  MFH  investment  program. 
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Appendix  A :  Housing  Faciiity  Assessment 


Tables,  figures,  and  equations  in  this  appendix  are  taken  from  the  Family  Housing 
Facility  Assessment  Criteria  (Murphy,  1996:Attch  1). 

The  criteria  used  to  assess  housing  units  is  shown  in  figure  A-1.  The  expected  life 
cycle  is  used  to  score  the  utility  subsystems  and  the  stmctural  components.  Room 
standards  and  amenities  are  rated  against  the  standards  presented  in  the  Air  Force  Family 
Housing  Guide. 


-Electrical  (60  yr) 
-Plumbing  (30  yr) 
-Heating  (15  yr) 

-Air  Conditioning  (15  yr) 


-Foundation  (60  yr) 
-Exterior  Wall  (60  yr) 
—Windows  (30  yr) 
-Exterior  Doors  (30  yr) 
-Siding  (25  yr) 

-Roof  Shingle  (20  yr) 
Tile  Shingle  (50  yr) 
-Insulation  (30  yr) 
-Sub  Flooring  (60  yr) 


-Functionality 

-Size 

-Entry/Foyer 
-Living/Family  Room 
-Dining  Room 
-Kitchen 
-Bedrooms 
-Laundry/Int  Storage 
-Garage/Carport 
-Artie  Recreation 
Room 


-Secondary  Dining 
Area 

-Privacy  Fence 
-Exterior  Storage 
-Patio/Balcony 
-Landscaping 
-Vehicle  and 
Pedestrian 
Circulation 
-Cluster 

-Recreation  Facilities 


Figure  A-1.  Facility  Assessment  Criteria 


The  facility  assessment  rating  system  is  shown  in  Table  A-1.  The  assessment  score 


is 


Score  =  (Weightj  *  Rating  No., ) 

1=1 

where  Weighty  is  the  weight  of  the  ith  criteria,  and  Rating  No.,-  is  the  average  of  the  rating 
score  of  the  jth  criteria.  Units  that  score  above  70  are  rated  level  one,  units  scoring 
between  30  and  70  are  rated  level  two,  and  units  below  30  are  rated  level  three. 


Table  A-1.  Facility  Assessment  Rating  System 


Category 

Utility  Systems 

Structural  Components 

Room  Standards 

Amenities 

Weight 

2.5 

3 

3 

1.5 

%  of  Useful  Life 
Remaining 

Rating 

No. 

%  of  Useful  Life 
Remaining 

Rating  No. 

No.  of 
Inadequacy 

Rating 

No. 

No.  of  Amenities 
Lacking 

Rating 

No. 

(1)/(2) 

0/Faii 

10 

0/Fail 

10 

11/10 

10 

9 

10 

10 

9 

10 

9 

10/9 

9 

8 

9 

20 

8 

20 

8 

9/8 

8 

7 

8 

30 

7 

30 

7 

8/7 

7 

6 

7 

40 

6 

40 

6 

7/6 

6 

5 

6 

50 

5 

50 

5 

6/5 

5 

4 

5 

60 

4 

60 

4 

5/4 

4 

3 

4 

70 

3 

70 

3 

4/3 

3 

2 

3 

80 

2 

80 

2 

3/2 

2 

1 

2 

90 

1 

90 

1 

2&1/1 

1 

- 

1 

100 

0 

100 

0 

0 

0 

0 

0 

Notes:  (1)  Applies  to  bases  eligible  for  arctic  recreation  room. 
(2)  Applies  to  bases  ineligible  for  arctic  recreation  room. 
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Table  A-2  shows  an  example  of  how  the  rating  system  is  used. 


Table  A-2.  Facility  Assessment  Example 


Category 

Utility  Systems 

Structural  Components 

Room  Standards 

Amenities 

Weight 

2.5 

3 

3 

1.5 

ESBI 

Rating 

No. 

Rating  No. 

No,  of 
Inadequacy 

Rating 

No. 

No.  of 
Amenities 
Lacking 

Rating 

No. 

Utilitv  Systems* 

Electrical 

10 

9 

Plumbing 

20 

8 

Heating 

30 

7 

Average 

8 

Structural 

Comoonents* 

Roof 

50 

5 

Windows 

60 

4 

Siding 

70 

3 

Average 

4 

Room  Standards 

r  7 

7 

1 

Amenities 


Score=(2.5*8)+{3.0*4)+(3.0V)+(1.5*5)=60.5 


Level=2 

This  Is  a  simplified  example,  only  a  portion  of  the  subsystems  are  shown. 
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Appendix  B  :  Establishing  Mutual  Preferential  Independence  (MPI) 


To  establish  MPI,  the  decision  maker’s  preferences  for  a  level  of  one  objective  are 
assessed  to  see  if  they  are  independent  of  the  levels  of  the  other  objectives.  MPI  for  this 
problem  was  only  assessed  at  the  top  level  of  the  value  hierarchy  due  to  the  difficulties  in 
assessing  MPI  for  a  large  set  of  measures.  To  completely  assess  an  entire  hierarchy,  n! 
assessments  are  needed,  where  n  is  the  number  of  objectives.  At  the  top  level  of  the 
hierarchy,  there  are  only  three  objectives;  therefore,  six  assessments  are  needed.  MPI  was 
found  to  hold  for  the  top  level,  and  because  each  branch  of  the  value  hierarchy  was 
decomposed  into  independent  objectives,  MPI  is  assumed  to  hold  for  the  remaining 
objectives. 

The  six  assessments  used  to  establish  MPI  are 

1.  For  any  level  of  Quality  of  Life,  do  you  prefer  a  high  Return  on  Investment? 

Answer:  Yes 

2.  For  any  level  of  Quality  of  Life,  do  you  prefer  a  high  Execution  Rate? 

Answer:  Yes 

3.  For  any  level  of  Return  on  Investment,  do  you  prefer  a  high  Quality  of  Life? 

Answer:  Yes 

4.  For  any  level  of  Return  on  Investment,  do  you  prefer  a  high  Execution  Rate? 

Answer:  Yes 

5.  For  any  level  of  Execution  Rate,  do  you  prefer  a  high  Quality  of  Life? 

Answer;  Yes 

6.  For  any  level  of  Execution  Rate,  do  you  prefer  a  high  Return  on  Investment? 

Answer:  Yes 


Appendix  C  ;  MAJCOM  Raw  Data  and  Evaluation  Measure  Scores 


This  appendix  contains  the  raw  data  obtained  from  the  MAJCOMs  and  the 
evaluation  measure  scores.  The  spreadsheets  that  follow  are  organized  by  MAJCOM  and 
bogeys.  The  first  half  of  each  page  contains  the  raw  data,  and  the  second  half  contains  the 
functions  for  the  evaluation  measures  that  take  the  raw  data  as  inputs,  and  return  a 
evaluation  measure  score. 

With  the  exception  of  the  TDY  rates,  the  MAJCOMs  collected  the  data  following 
the  instructions  in  Table  C-1.  The  raw  data  for  the  TDY  rate  was  obtained  from 
AFPC/DPWRC,  DSN  487-2184.  The  TDY  rate  data  follows  the  spreadsheets  for  the 
MAJCOM  data. 

Table  C-1  Instructions  to  MAJCOMs  for  Submitting  Data 


Item 

Comments 

References  | 

Alternatives 

The  alternatives  are  budgets  that  bracket  the  FY98  Program  size. 
Develop  a  hypothetical  program  for  each  alternative. 

MAJCOM 

Execution 

Rates 

Supply  the  execution  rates  as  indicated. 

AF/ILEH  Memo,  11 

Jul  97,  Incentive 
Scoring  Rules 

Identify  the  base  that  is  receiving  the  project. 

Block/Type 

Subdivide  the  projects  into  the  same  blocks 
and  types  used  in  the  Housing  Facility 
Assessment. 

AF/CEH  Memo,  17 

Jun  96,  Family 

Housing  Facility 
Assessments, 
attachment  1 

Cost 

Subdivide  the  project  cost  into  the 
corresponding  blocks/types. 

ItHHHi 

Number  of  units  either  revitalized  or  added. 

C-l 


Number  of 
JNCO  units  in 
roiect 


Facility 

Assessment 

Score 


Average  Facility 
Assessment 
Utility  and 
Structural 
Score 


Number  of 
Surplus  Units  in 
Project 


Number  of 
Surplus  Units 
Reduced 


Number  of 
Deficit  Units 
Reduced 


Total  Number 
of  Units 
Required 


For  the  purpose  of  categorizing  housing,  JNCO 
is  considered  to  be  E-1  through  E-6 


Provide  the  facility  assessment  scores  for  each  AF/CEH  Memo,  17 
separate  block  and  for  each  type  of  unit  within  Jun  96,  Family 
the  blocks  of  housing  in  a  project.  Housing  Facility 

Assessments, 
attachment  1 


Find  the  average  life  expectancy  remaining  for:  AF/CEH  Memo,  17 
(Elec+Plumbing+Heating+Air  Conditioning+  Jun  96,  Family 

Windows+Ext  Doors+Siding+Shingles  or  Housing  Facility 

Tiles+lnsulation)/9.  Do  this  for  each  separate  Assessments, 
block  and  for  each  type  of  unit  within  the  blocks  attachment  1 
of  housing  in  a  project. 


Count  a  unit  as  surplus  if  it  falls  into  a  surplus  AF  Family  Housing 
category  as  described  in  para  2.1 .2  and  Fig  Guide,  Dec  95 
2.2.6  of  AF  Family  Housing  Guide.  If  the  project 
size  is  larger  than  existing  surplus,  enter  the 
existing  surplus. 


The  number  of  surplus  units  in  the  project  that  are  converted  to  non¬ 
surplus  units  or  demolished  and  not  replaced. 


Any  unit  being  converted  or  added  to  the  AF  Family  Housing 
inventory  that  decreases  a  deficit  category  as  Guide,  Dec  95 
described  in  para  2.1 .2  and  Fig  2.2.6  of  AF 
Family  Housing  Guide. 


Number  of  MFH  units  requied  on  a  base. 


Size  of  existing  inventory  on  a  base. 


Self  Explanatory 


The  percentage  of  accompanied  military 
ersonnel  at  a  base. 
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AETC 

LACKLAND 

1757 

39965 

632520 

ACC 

LAJES 

370 

9678 

133200 

AMC 

LAJES 

38 

918 

13680 

408 

10596 

146880 

LUKE"  i 

2056  i 

61399; 

746166 

ACC 

LUKE 

127: 

9425; 

45720 

21831 

70824; 

785880 

[AFSPCMD 


MALMSTROM 

MAUtiST^ 


^ACC 

|afspcmd’ 
!aET€ . 


j  MINOT 

Iminot 

iMiNOf” 


465840 

. iooso 


475920 


fMXWELL  GUNTER  AN 
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iAETC 

;MX\^LL  GUNTER  AN 

44 

289 

15840 

1 

277 

6212 

99720 

6.23%  j 

1 

Iacc 

;OFFUTt 

'2476 

115949 

891360 

lAFsira^ . 

OFFUTT 

81 

773 

29160 

|AFMC 

OFFUTT 

22 

273 

7920 

|AMC . 

OFFUtf 

331 

7266 

^AETC 

OFFUTT 

155 

2880 

ii 

2607 

117487 

938520 

12.52%  j 

IACC 

SEYMOUR  JOHNSON 

'2956 

156734 

1064160 

\AKIC 

SEYJ^RJOHi^^ . 

i2 

460 

4320 

SAMC 

SEYMOUR  JOHNSON 

36 

360 

2969 

157230 

1068840 

14.71%j 

|aetc 

SHEPPARD 

1386 

31306 

498960 

6.27%! 

1 

|aetc . 

TYNDALL 

i64i 

590760 

iACC 

TYNDALL 

350 

8814 

126000 

SAFMC  1 

(TTODALL  1 

30 

1278 

10800 

2021 

51049 

727560! 

7.02%! 

^AFSPC^ 

jVAP^NBERG 

736 

39455 

264960 

^AFMC 

evandenberS 

60 

1020 

21600 

. 

iVAMDENBERG 

41 

462 

1  14760 

837 

40937 

3013201 

13.59%! 

IACC 

j^iTEMAN 

1544 

. 42289 

5:^5S6 

fWHITEMA^  '’"1 

14 

373 

fAFMC 

j\raiTEMAN 

155 

. . . . . .  21^6 

1564 

42817 

5630401 

1  7.60%: 

j  WIGHT  MTTERSON  I 

7223  i 

|/Stc  i 

1  WRIGHT  PATERSON  1 

241 

3367 

86760 
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Table  C-3.  Data  From  ACC  and  Evaluation  Measure  Scores 
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Table  C-4.  Data  From  AFMC  and  Evaluation  Measure  Scores 
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Table  C-4.  Data  From  AFMC  and  Evaluation  Measure  Scores 
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Table  C-4.  Data  From  AFMC  and  Evaluation  Measure  Scores 
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Table  C-5.  Data  From  AETC  and  Evaluation  Measure  Scores 
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Table  C-5,  Data  From  AETC  and  Evaluation  Measure  Scores 
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Table  C-5.  Data  From  AETC  and  Evaluation  Measure  Scores 
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Table  C-5.  Data  From  AETC  and  Evaluation  Measure  Scores 
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Table  C-5.  Data  From  AETC  and  Evaluation  Measure  Scores 
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Table  C-6.  Data  From  AFSPC 
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Table  C-6.  Data  From  AFSPC 
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AFSPC _ Alternative  3 _ Bogey  =22,000,000 _ 

Units  JNCO  Facility  %  of  Useful  Surplus  Deficit  Area 

Block/T  Revitalized  units  in  Assessment  Life  Surplus  Units  Units  Units  Units  Units  in  Cost  TDY 

Projects  ype _ Cost _ or  Added  Project  Score  Remaining  in  Project  Reduced  Reduced  Required  Inventory  Factor  %  Accmp  Rate 
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Table  C“6.  Data  From  AFSPC 
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Table  C-6.  Data  From  AFSPC 
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Appendix  D  :  Mathcad  Program  for  Developing  Strategies 


The  matrix  combo  is  the  size  of  the  programs  in  Milhons  that  each  MAJCOM  is 
submitting  data  for.  ACC  is  col  1,  AFMC  is  col  2,  AFSPC  is  col  3,  and  AETC  is  col  4. 


Combo 


28 

17 

17 

14 

32 

19 

19 

16 

36 

22 

22 

18 

40 

25 

25 

20 

44 

28 

28 

22 

48 

31 

31 

24 

52 

33 

33 

26 

The  function  Strategy(A)  is  a  program  that  takes  a  matrix  for  the  argument,  and 
returns  a  matrix  for  the  result.  Four  nested  for  loops  index  the  rows  of  the  input  matrix, 
and  an  if  statement  tests  to  see  if  the  four  elements  passed  to  it  are  equal  to  the  budget 
amount  (1  lOM).  If  they  are,  the  element  contents  are  stored  in  a  row  of  the  output 
matrix. 


D-1 


Strategy  (A) 


x^-1 

for  a€  1..7 


for  be  1..7 
for  ce  1..7 
for  de  1..7 


®x,3^''^c.3 

®x,4^\,4 
x<— x-h  1 


B 


The  matrix  Strateev  contains  the  possible  combinations  for  allocating  a  $1  lOM 
budget  when  the  following  constraints  are  applied: 

•  each  MAJCOM  must  have  one  and  only  one  bogey. 

•  the  total  of  the  4  bogeys  must  equal  the  budget,  which  is  1  lOM. 

There  are  87  strategies  that  equal  1  lOM,  so  each  strategy  must  be  scored  to  see  which 
provides  the  highest  value.  The  matrix  Strategy  is  shown  on  the  next  page.  Due  to  the 
length  of  the  matrix,  it  is  broken  into  three  parts. 
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Appendix  E  :  Evaluation  Measure  Totals  for  Each  Strategy 


The  evaluation  measure  totals  for  each  of  the  MAJCOM’s  bogeys  are  shown  in 
table  E-1.  The  bogeys  are  assembled  into  strategies,  and  the  87  combinations  of  bogeys 
that  make  up  the  strategies  are  shown  in  table  E-2. 


Table  E-1.  Evaluation  Measure  Totals  for  the  MAJCOM’s  Bogeys 


Summary  of  Totals  for 
MAJCOM  Bogeys 


Cost 

iiilii 

iiiiiiil 

Jufffer  I 

IHli 

iiiiiiiiili 

Hi 

i 

'  IeIWS 

; 

I 

'•  iiii; 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

ACC=32 

32,016.666 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

ACC-36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

ACC-40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

ACC-44 

zmm 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

ACC-48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

ACC-52 

52,032,142 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC-17 

uEsm 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFMC-19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFMC-22 

22.000,000 

10.000.000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFMC-25 

25.000.000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFMC-28 

28.000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFMC=31 

31,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFMC-33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC-17 

17.000.000 

17.000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AFSPC-19 

Emm 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AFSPC-22 

22,000,000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AFSPC-25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AFSPC-28 

28,000,000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AFSPC-31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AFSPC-33 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC-14 

14,000,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

AETC-16 

■EPBiama 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

AETC-18 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

AETC-20 

fel.I.MtMibl 

wsmm 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

AETC-22 

16,000.000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

AETC-24 

■aiwoMml 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

AETC-26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #1 

Amourttfor 
Junior  Fftfisted 
Unjts 

Number 

dfUruts 

-Spore 

HousJog 

Score 

Lioeftjt  Life 
f^emgiRirig 

Surplus 
Unifein  ; 
Projects 

iliiijyjfilusi 

;  Elution 
:  Pgfe 

TDY 

me 

ACC=28 

27,986.111 

21,191,144 

215 

20 

4.47 

0,00 

0.00 

0 

24 

1,69 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=26 

26,000,000 

26,000,000 

212 

14,18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals  I 

109,986,111 

91,191,144 

794 

74 

18,1 

149.0 

149 

0 

86 

5.8 

I 

%  JNCO  = 

82,91 

%Reduced= 

100.00 

Strategy  #2 

\=An?ourftTeir 

JuRlOTEnRsted 

Units 

rNumber 
ofUute 
■  Scdre 

Deficient 

Housing 

Score 

US^t  Life 
Remaifiing 

•  Surplus 
Units  in 
Projects 

Sufj^US'. 

.  l^ts 
Ri^ucect- 

Weigfited 
Deficit 
: -Score 

:  E)fficiition 
i  f?ate 

TOY 

■inM 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=33 

33,000,000 

33,000,000 

227 

23,61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=24 

24.000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

1  Totals  1 

81,572,096 

789 

78 

14.0 

169.0 

169 

0 

85 

5.8 

1 

%  JNCO  = 

74.17 

%Reduced= 

100.00 

Strategy  #^3’ 

;;i.  Cost 

A'mouritfor 
Junior  ErBRsted; 
.  Units  : 

Number 
of  Units 
Score  ; 

Deficient  ■ 
Housing 
.  Score  ; 

Remaining 

Surplus 
-Units  in 
■  Projects 

Surfdus 

■Reduoect 

Weighted 

;  E>c^utioR 
•  Rate 

icY 

Rate/' 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC=28 

28,000,000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

1  Totals 

109,986,111 

91,191,144 

788 

75 

18.1 

149.0 

149 

0 

86 

5.7 

1  . 

%  JNCO  = 

82.91 

%Reduced= 

100.00 

Strategy  #4 

Cost 

Amount  for 
Junior  Enlisted 
Units 

Number 

ofUmls 

Score 

Housing 

Score 

Usefijt  Life 
Remaining 

Surplus  • 
Unifein  ■ 
Projects  : 

Sur^^dus 

Urnts 

Reduced 

Weighted 

: . 

;  E^cepution 
Rate 

TDY 

Rate 

ACC=28 

27,986.111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=26 

26,000,000 

26.000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals  I 

I  109,986,111 

91,191,144 

795 

75 

18.5 

149.0 

149 

0 

87 

5.8 

i 

%  JNCO  = 

82.91 

%Reduced= 

100.00 

Strategy  #5 

: 

.Cost 

ArooM'for 
Junior  EftRsted 
Units 

^Number 
of  Units 
Score 

Deficient 

Housing 

Spore 

Useful  Life 
Remaining 

Surpltis 
Units  In 
Projects 

Surf^us 

tfrRts 

Reduced 

Weighfed 

Deficit 

:  Eireoutlon 
Rate 

rpY 

Rate' 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0,00 

0 

0 

17.25 

2,05 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

I  Totals  I 

109,986,111 

91,191.144 

760 

79 

13.0 

119.0 

119 

0 

85 

5.9 

I 

%  JNCO  = 

82,91 

%Reduced= 

100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #6 

. 

Amoufrt  for 
JLftliQfEliHSted 
Unjts 

Number 
df  UfutS 

Defteient 

■HotiStng 

iSoere 

Life 

RemaiBing 

Surplus 
Units  m  ; 
Rrojeofe 

Suff^us 

Units 

Redupeci 

Weighted 

Defictt 

$cpre 

;■  SoYri 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0,00 

0 

0 

18.36 

2.15 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

I  Totals 

109,986,111 

88.297,527 

795 

78 

14.7 

119.0 

119 

0 

84 

6.1 

I 

%  JNCO  = 

80.28 

%Reduced= 

100.00 

•  AtoJfitror  . 

Number 

Deficient 

.Surplus  ■ 

Suri^US 

Weighted- 

Juhiof  EoRsted 

Of  Units; 

Housing 

Us^i-llife 

Units  in 

Urats 

Deficit 

;.E>te6ution 

TOY 

Strategy#?  ; 

.  Linite 

Seore  . 

Scor^ 

Remaining 

Projects  ; 

Reduced 

.  i^cre  . 

.Rate 

■Rate' 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1,69 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC==24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals 

109,986,111 

81,317,096 

803 

78 

14.2 

169.0 

169 

0 

87 

5.8 

I 

%  JNCO  = 

73.93 

%Reduced= 

100.00 

."Arnouritfor 

Number 

Defident 

Surpius 

Surplus 

Weighted-; 

iiuoiof  Entisted 

'bfUnjtsi 

Housing 

Life 

Units  in  ■ 

Units 

Deficit 

;  Execution 

TOY 

Strategy  #8 

■'  Oo^.  . 

Units 

Score 

Score 

Remaining 

Projects 

Reduced 

■  Score 

Rate' 

Rate 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4,47 

0.00 

0.00 

0 

24 

1.69 

AFMC=33 

33,000.000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC:i:31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

I  Totals 

109,986,111 

88,042,527 

808 

77 

14.6 

119.0 

119 

0 

85 

6.0 

I 

%  JNCO  = 

80.05 

%Reduced= 

100.00 

Strategy  #9 

Cbst 

Afftountfor 
dunicr  Entisted 
Un'fe 

Number 
Qf  Units 
Score 

Deficient 

Housing 

Score 

Usdut  Life 
Remaining 

SUfj^US 
Unite  in 
Projects 

Surplus 

Urtts 

Reduced 

Weighted 

Deficit 

Score 

i  Execution 
Rate 

TDY 

Rate 

ACC=28 

27,986,111 

21,191,144 

215 

20 

4.47 

0.00 

0.00 

0 

24 

1.69 

AFMC=33 

33,000,000 

20,745.000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=33 

33,000.000 

33,000,000 

227 

23,61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0,00 

0 

0 

14.55 

0.44 

I  Totals  I 

1  109,986,111 

90,936,144 

762 

79 

11.8 

119.0 

119 

0 

84 

5.9 

I 

%  JNCO  = 

82.68 

%Reduced= 

100.00 

Strategy  #T0 

Cost  • 

V  Amount  for 
;Junior>Efiysted 
Units  V 

;Number 
.of  Units 
'  Score 

Orient 
Housing  : 
Score 

Usefufiiife 

Ramafejrig 

'  Surplus  ^ 
•  Unite  in 
Projects 

Suipius 

Units 

iReduced: 

weighted 

Deficit. 

Score 

:  £5(eCLitlQ.n 
■  :Rate 

TDV 

Rate 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=19 

19,000.000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=33 

33,000.000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2,15 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0,78 

I  Totals  I 

!  110,016,666 

91,222,000 

791 

74 

18.1 

149.0 

149 

0 

85 

5.7 

I 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

E-3 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


strategy  #11 

Amoulitfor 

Units 

Ntimbfer: 

-Scor? 

Deficient 

Hotising 

Score 

Life 

Remaining- 

Surplus  : 
Units  in 
■Projecte--. 

iUrtts 

Reduced 

^eigMed:- 
•  peM 
"Score:; 

•EifeGittion 

TDY 

vRste'-' 

. ACC=32 . 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=22 

22,000,000 

16,000.000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

I  Totals 

1  110,016,666 

85,222,000 

763 

78 

13.3 

119.0 

119 

0 

85 

59  1 

%  JNCO  =  77.46  %Reduced=  100.00 


Strategy  #12 

..Oost:;.. 

Annoufftfor  ; 
jJunlOFEnft^eci; 
Unite  . 

Number 
DfUrwtB 
'  Score 

Deficieiit 

Housing 

Score 

Useftjf  Life 
Remaitiing 

Surplus  ; 
Units  m  ; 
Projects' 

■  Surpiusv 

■  'iiiiits.. 
fteduceci 

Weighted 
deficit  • 

Execution' 
c'  Rate  • 

TDY. 

. 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20,64 

1.24 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

1  Totals 

110,016,666 

91,222,000 

769 

79 

13.3 

119.0 

119 

0 

85 

6.0 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Amourlfor 

Number 

Deficient 

Stirpiua 

Surplus- 

Weighted: 

JunferEnSeteci 

Of  Units 

Housing 

Life 

Units  .in 

LWtS-‘ 

.  CMfCit  : 

:  Execution 

;:TDY' 

Strategy  #1 3- i 

i'LL-.iCost  • 

Units 

'  Score 

Score'  ' 

Fferrraining- 

Projects 

Reduced 

Score 

i "  Rate 

■'Rate. 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC=28 

28,000,000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=22 

22,000,000 

16,000.000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

I  Totals 

I  110,016,666 

85,222,000 

757 

78 

13.4 

119.0 

119 

0 

86 

5.8 

%  JNCO  = 

77.46 

%Reduced= 

100.00 

Strategy  #14 

- : 

<5ost 

AmouMtor 
Junior  RnHsted 
Units 

Number 
uf  Units 
Score 

Deficient  • 
Housing 
Score 

Usefiji  Life 
Remaining 

Surplus 
Units  m 
Projects 

SurpiUs 

Urots 

Reduced 

Weighted 

defied 

Score 

iliiiiiiiii 

:  Execution 
Rate 

TDY 

Rate 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25,59 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=:22 

22,000,000 

16,000,000 

148 

15,24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals 

1  110,016,666 

85,222,000 

764 

79 

13.7 

119.0 

119 

0 

87 

5.9 

%  JNCO  = 

77.46 

%Reduced= 

100.00 

Strategy  #15 

I 

.  Amotffttfor 
Junior  Enlisted 
Units 

Number 
.6f  Units 
Score  " 

D^icient 

Houang 

Score 

Usefai  Life 
Remaining 

SUfptUS 

'Unife  in 
Projects 

Surplus 

'iinits 

Reduced 

weigtited 
;  Deffeit 

::Ei((ecLrtiQn 
■;.Rale : . 

TDV 

Rate 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=31 

31,000,000 

31.000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=16 

16,000,000 

16,000.000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

1  Totals 

1  110,016,666 

91,222,000 

758 

79 

12.7 

119.0 

119 

0 

85 

6.0 

1 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

E-4 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy‘#16 

Amcjufrt  for 
JottiQfEftltsted 
Units 

Momber 

ofUrtfs 

$cQr^ 

Defteient 
Housing  ; 
$qofe 

Life 

R^ainifig 

Surplus 
Units  in  : 
Rrpjects 

Surplus 

Units 

RiSdUCeu 

iiUmi 

Tbr 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

I  Totals  I 

110,016,666 

83,722,000 

792 

79 

13.1 

119.0 

119 

0 

84 

6.2 

%  JNCO  = 

76.10 

%Reducecj= 

100.00 

Strategy  #17 

•Cost 

ArnoiitUTor 

Units 

Number 
of  Units 
Score 

Defiant  • 
Housing 
.  Score  : 

Life 

Remafeing 

Surplus 
Units  in 
Projects 

Sufji^us 

Units 

Reduced 

■Weignted; 

p^ccft 

Score 

:  Execution 
Rate 

TDV 

Rate 

ACC=32 

32.016.666 

25,222,000 

248 

23.1 

5.62 

0,00 

0 

0 

27.53 

1.96 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals  I 

1  110,016,666 

90,967,000 

818 

75 

19.1 

149.0 

149 

0 

89 

5.7 

I 

%  JNCO  = 

82.68 

%Reduced= 

100.00 

Strategy  #18 ' 

:x::xnCOSt-'::x  ' 

AmourAfor 
Junior  En8sted 
'Uncts-'--- 

Number 

QfWfS 

Score 

P^cient ' 

;  Housing 
i 'Score'  " 

Usefei  Life 
■Refrrathirig 

Surplus 
Unife  in 
Projects 

Sufj^us- 
•  .Units 
Reduced' 

Weigbfed 
tMfCit  . 

:  Execution 
:•  .Rate.::'- 

Tpy 

Hate 

ACC=32 

32,016.666 

25,222.000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=20 

20,000,000 

20.000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

j  Totals 

110,016,666 

90,967,000 

783 

79 

13.6 

119.0 

119 

0 

87 

5.9 

%  JNCO  = 

82.68 

%Reduced= 

100.00 

'  . .  • . 

; 

.  Amcui^fcr 

Number 

Deficient  ■ 

SUtpiUS 

Surf^tis 

Junior  EnHsted 

of  Unite. 

•  Housing' 

Life 

Unife  in 

Units 

Ej^ecution 

TDY 

Strategy  #19 

•  eost 

.  ;  '  Units 

Score 

Score 

Fifeniaining 

Projeiis 

Rfiduc^ 

Rate 

Hate 

ACC=32 

32,016,666 

25,222,000 

248 

23.1 

5.62 

0.00 

0 

0 

27.53 

1.96 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=14 

14,000,000 

6,500.000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

1  Totals 

110,016,666 

83,467,000 

805 

79 

13.0 

119.0 

119 

0 

85 

6.1 

1 

%  JNCO  = 

75.87 

%Reduced= 

100.00 

AmoLaitfer 

Number 

Deficient 

SUIJSUS  ; 

Surplus' 

iiiiiii 

WBlghted 

JuniorSnlisted 

Housing 

Useful  Life 

Units  In 

rtinits 

Deficit 

|:-ExecLrtlQn 

•Tby 

Strategy  #20 

Cost 

Units 

Score 

Rejr^iiiing 

Projects 

iffedticed: 

Score 

Rate 

•Rafe" 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118,00 

118 

0 

14.03 

0.72 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

1  Totals 

109,975,999 

91,181,333 

795 

74 

18.3 

148.0 

148 

0 

86 

5.8 

1 

%  JNCO  = 

82.91 

%Reduced= 

100.00 

E-5 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #21 ' 

•'  Amotmt  fof 
JLtniorEfttisted 
Units 

Nomber 

efUrtts 

Scare 

Deffetent 

Mctislog 

Score 

UseTii}  Life 
Remaining 

Surplus  ' 
Units  in 
Rrajecfe 

Stirf^us 

Lintts 

Reduced 

Weighted 
Deficit . 
$core 

:  F^uticn 
Rgte 

TDY 

ACC=36 

35,975.999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=24 

24.000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals 

1  109,975,999 

81,562,285 

790 

77 

14.2 

168.0 

168 

0 

85 

5.9 

I 

%  JNCO  = 

74.16 

%Reduced= 

100.00 

strategy  #22 

"Cost-  . 

AnminUor 

JuniaffeBBsted 

Units 

-Numb# : 
tjfUrsts;i 
Scare.. 

Def^ent\ 

Houifig 

Scdfp- 

'USi^f  Life 
^R^aining 

.  Surplus 
umta  in 
•  Projects 

Surplus 

•UACS 

Reduced' 

iWeigbted: 

:  execution. 
Rate 

. 

nm 

ACC=36 

35,975,999 

29.181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

1  Totals 

109.975,999 

81,562,285 

789 

78 

14.2 

169.0 

169 

0 

86 

5.9 

1 

%  JNCO  = 

74.16 

%Reduced= 

100.00 

Strategy  #23 

.Cost 

Amount' for 
Junior  eRtlstsd 
Units . 

Number 
of  Units 
.Score  i 

Defident 

Housing 

Us^ui  Life 
Renaming 

Surplus 
Units  in 
Projects 

Surplus 

LNts 

Reduced 

Weighted 

Deficit 

Score 

i-iSxeCUtion:: 

^  Rate 

•TDY 

Rate 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals  1 

1  109,975,999 

85,181,333 

754 

78 

12.8 

119.0 

119 

0 

85 

5.8 

1 

%  JNCO  = 

77.45 

%Reduced= 

100.00 

Strategy  #24 

Amourftfof 
JunidtEr^firied 
"Unite  •' 

Number 

OfLWts 

Score 

Deficient 

Housing 

Score 

Ue^ui  Life 
Remaining 

Surplus  . 
Units  in  : 
projects  ' 

Surplus 

Urafs 

Reduce 

Weighted 

Score 

:  Elution 
Rate 

TDY 

Rate 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=22 

22,000,000 

10.000,000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=28 

28,000,000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

1  Totals  1 

1  109,975,999 

81,562,285 

782 

78 

14.3 

169.0 

169 

0 

87 

5.9 

1 

%  JNCO  = 

74.16 

%Reduced= 

100.00 

Strategy  #25 

ArnowitfPF 

uunioriEnBated 

Units 

. 

.Number 

OfWtS 

Score 

'  Deficient 
Housing  ; 
.  Score 

USi^fLIfe 

R^iriing 

Surplus  ^ 
Unite  in  ; 
Projects  ; 

Su'iRlue 
yrafe  • 
Reduced 

Weighted 
Defrcft  , 
'-  Score- 

:  Execution 

iiiiiii 

.  TDY  • 
/Rate 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1,24 

AFSPC=25 

25.000,000 

25,000,000 

180 

18.3 

0.99 

0,00 

0 

0 

13.91 

1.73 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

1  Totals  1 

109,975,999 

81,562,285 

802 

78 

14.9 

169.0 

169 

0 

87 

6.0 

i 

%  JNCO  = 

74.16 

%Reduced= 

100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


;,Sfrategy#26::: 

•  o??t 

Anrrourrt  tor 
JoniofERii^d 
Units  • 

. ;  :i 

Number 

Detfcient^ 

Housifig'; 

Life 

:  Reining 

Surplus 
Units  in  ; 
Projects 

Sutj^us 

Units: 

Reduped 

Weighted' 
DefbCit 
Score  . 

Ex^ution 

iiiSiiiil 

•  •• 

ACC-36 

35,975,999 

29,181,333 

275 

25.9 

6,24 

0.00 

0 

0 

30.94 

2.26 

AFMC-25 

25,000.000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC-31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC-18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

I  Totals  I 

1  109.975,999 

88,287,716 

807 

78 

15.3 

119.0 

119 

0 

85 

6.3 

%  JNCO  = 

80.28 

%RecIuced= 

100.00 

Amount  % 

D^rqient 

Surpius!' 

^uipius 

Weigtifed 

ofUrats 

Housing  • 

•U5^uj;uife 

Units  in  • 

ijfrffts 

Defeft- 

Strategy  #27 ' 

■ .  Units  ; 

Score 

Scare 

Rfemainlfig 

Projects 

Reduced 

SQore  . 

:  Rate : 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC-25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC-33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC-16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

1  Totals 

109,975,999 

91,181,333 

761 

79 

12.5 

119.0 

119 

0 

84 

6.1 

1 

%  JNCO  = 

82.91 

%Reduced= 

100.00 

•  .Aittcuntfor 
•JuniQF:Enii^»d 

Number 

'ofUr^s 

befrcierit . 
.Housing 

Usdlil  Life 

Surplus 
Units  in  • 

Surplus. 
Ur^s ' 

Weighted 
'  Defteit' 

x^xecution;: 

^'•TDY 

Strategy  #26! 

i. 'Units 

.Score 

Score 

Remaining 

Projects' 

Reduced 

1.  Score 

•  Rafe 

'Rate 

ACC-36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC-28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC-22 

22,000,000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC-24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

1  Totals 

109,975,999 

81.562.285 

795 

78 

15.0 

169.0 

169 

0 

88 

6.0 

1 

%  JNCO  = 

74.16 

%Reduced= 

100.00 

Strategy  #29 

Cost 

Amount  for 
Junior  Enflsted 
Units 

Number 
of  Units 
Score 

Deficient  ^ 
Housifig  : 
Score 

USf^i  Life 
Remaining 

Surplus 
Units  in 
Projects 

Surplus 

IMts 

Reduced 

Weighted 

DdRclt 

Score 

Eiifeeutloh 

Rate 

TOY 

Rate 

ACC-36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC-28 

28.000,000 

16.000.000 

163 

19.81 

119.00 

119 

0 

23.11 

1.38 

AFSPC-28 

28,000,000 

28.000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC-18 

18,000,000 

15,106,383 

165 

11.85 

0.00 

0 

0 

16.36 

0,70 

1  Totals  1 

109,975,999 

88,287,716 

801 

78 

15.3 

119.0 

119 

0 

86 

6.2 

%  JNCO  = 

80.28 

%Reduced= 

100.00 

Strategy  #30' 

iiiiiiiiiiiiiiii: 

AmcLtntfor' 

JuniorEnflsted: 

Number 

.efUrwts 

Score 

Deficient  ; 
Housing  i 
Score  : 

Us^i  Life 
Remaining 

Surpjus 
Units  in 
Projects  : 

Suff^us 

Wts 

Reduced 

Weighted: 

Deficit 

ii^ore 

i  E)^eution 

TOY  : 
•Rate 

ACC-36 

35,975,999 

29,181,333 

275 

25.9 

6.24  ■ 

b.oo 

0 

0 

2.26 

AFMC-31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC-17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0,00 

0 

0 

9.46 

1.30 

AETC-26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

1  Totals 

1  109,975,999 

91,181,333 

809 

75 

19.4 

149.0 

149 

0 

90 

5.9 

1 

%  JNCO  = 

82.91 

%Reduced= 

100.00 

E-7 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


-  Amour^for  : 
JunlorEnB^d 
.  Units 

■Number 

dfUrtitS: 

.$c0re 

Deficieht 

Score 

Us^ul  Life 
Remaining 

Surplus  ; 
Units  in.; 
Rrejent? 

Surplus 

Urtfs 

::Reqiuc$€t- 

Weighted 
.  Deficit 
•Sicare 

;  eii^Lftidn 
;  ilikate 

TOY 

.. 

‘  ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=24 

24.000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals  I 

i  109,975,999 

81,562,285 

803 

78 

15.3 

169.0 

169 

0 

89 

6.0 

%  JNCO  = 

74.16 

%Reducecl= 

100.00 

Strategy  #32 

Amount  for 
JunieriEnfiated 
Links 

•Number 
df  Units 
.  Score 

Def^errt 

Hdlisifig 

Score 

useftjiufe 

Remaining 

;  Surplus 
unit$  in 
Projects 

Surplus 
units  ' 
Reduced: 

iWeigbted- 

D^iCit 

Score 

;  Execution 

.TPt-;.:. 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC==18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

1  Totals  1 

I  109,975,999 

88,287,716 

808 

78 

15.7 

119.0 

119 

0 

87 

6.3 

%  JNCO  = 

80.28 

%Reduced= 

100.00 

Strategy  #33  ■ 

Amount  for 

Junior  EnSsted 
•  Units 

rrMumber:: 

ofUrsts 
.  Score  ; 

Deifcient 

Housing 

Score 

Us^rufe' 

Remaining 

Surplus 
.Unite  in  •; 
Projects 

Surpius 
:. Unite 
•Reduced 

iWeigtited: 

^pre 

;  Ex^ution 
:  •  -Rate  • 

•TDY 
.Rate  • 

■■i:CDSt  . 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals 

109,975,999 

81,307,285 

817 

78 

15.2 

169.0 

169 

0 

89 

5.9 

I 

%  JNCO  = 

73.93 

%Reduced= 

100.00 

Arnountfor 

Number 

Deficient 

Surplus 

SUrjIdUs 

;:vyeigbted: 

Junior  Enlisted 

ofUmts 

Housing 

U^elut  Lif9 

Unite  in 

L^Tite 

Deficit 

;  Execution 

TOY 

Strategy  #34 

Units 

Score 

Score 

Remaining 

Projects 

Reduced 

Score 

Rate 

Rate 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=19 

19,000,000 

19,0b0,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1,41 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals 

109,975,999 

84,926,333 

781 

79 

13.8 

119.0 

119 

0 

89 

5.9 

1 

%  JNCO  = 

77.22 

%Reduced= 

100.00 

ArmMtor 

’iNumber 

Deficient 

Suipius 

'Siir^^us  ■ 

weigbted 

JuriiorSnli^^, 

•■‘df  Units 

Housirig 

Useftji  Life 

Units  in 

•Urtts  : 

•  Oefteit 

:  Executldfi 

TDY  ■ 

Strategy  #3S ' 

'  ;  Cost 

Units  ••  =<: 

Score 

Score 

Rerraining 

Projects 

Reduced 

Score 

Rate 

ACC=36 

35,975,999 

29,181,333 

275 

25.9 

6.24 

0.00 

0 

0 

30.94 

2.26 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0,99 

0.00 

0 

0 

13.91 

1.73 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

1  Totals 

109.975.999 

90,926,333 

775 

79 

12.8 

119.0 

119 

0 

87 

6.0 

1 

%  JNCO  = 

82.68 

%Reduced= 

100.00 
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Table  E~2.  Evaluation  Measure  Totals  for  Each  Strategy 


strategy  #36 

•  ::  -Cost 

Amount  for  ; 
JunlCitERH^ed 
Units 

Number : 
df  LWts 
$core 

Deficient 

Housing 

Score 

UsefuiLife 

Remaining 

Surplus 
Units  in  ; 
projects 

Surplus 

Units 

Reduced 

Weigtited 

Deficit 

Scpre 

E>(eCutiOrt 

Rate 

TDT 

Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

I  Totals  I 

110,025,555 

85,230,889 

783 

78 

14.5 

118.0 

118 

0 

86 

5.8 

I 

%  JNCO  = 

77.46 

%Reduced= 

100.00 

Amount  for  : 

Number 

Defit^nt ; 

Surplus  ^ 

Surplus 

Weighted  - 

juiiidf  Entisteci 

Df  Urate 

Housing 

Usetui  Life 

Units  in 

Units 

Deficft 

E)teciition 

■:TDY:;: 

Strategy  #37 

Units 

.Score  : 

•  Score 

Remaining 

Projects  ; 

fteducdd 

Score 

■ 

Rate;" 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

I  Totals 

110,025,555 

91,230,889 

789 

79 

14.5 

118.0 

118 

0 

85 

5.9 

I 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Amount  for 

Number 

Deficient  ^ 

Surplus 

Surplus 

-^eigfifed: 

Junior  EnRstedi 

DfiMlte 

Housing 

Us^'i  Life 

Unite  in 

Units 

Defictt  . 

:  E)tecution 

TOY 

Strategy 

Cost 

Units 

Score 

Score  : 

Remaining 

Projects 

Reduced 

Score 

Rate 

Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0,00 

0 

0 

34.42 

2,40 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC==26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

1  Totals 

110,025,555 

91,230,889 

823 

74 

20.1 

149.0 

149 

0 

88 

5.7 

L_l_ 

%  JNCO  == 

82.92 

%Reduced= 

100.00 

•  .. 

A'rmintfor 

Number 

'  'Deffeieht 

Surplus 

ShYpibs 

Weighted 

JiiiiidF  Enlisted 

of  Units 

..Housing 

Usefiji  Life 

Unite  in 

Units' 

Oefpcit 

:  Pxecutiqp 

Strategy  #39 

"Units 

Score 

:  Score 

Remaining 

Projects 

Reduced 

Score 

:  Rate  . 

■  Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119,00 

119 

0 

15.68 

0.81 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=20 

20,000,000 

20,000.000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

1  Totals 

110,025,555 

91,230,889 

788 

79 

14.6 

119,0 

119 

0 

86 

5.9 

1 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

•  Amca^fpF  . 

Number 

Deficient 

■Suipliis 

Surplus- 

Weighted 

Junior  EnRsted 

of  Unite 

Hou^ng 

Usefiji  Life 

Units  in 

Units 

".Deficft  ' 

:  Execiiiori' 

'TOY 

Strategy#40 

■c^t  ■ 

Units 

Score 

..  Score 

Remaining 

Projects 

Reduced 

"  Score  - 

Rate.;. 

Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=18 

18,000,000 

15,106,383 

165 

11,85 

4.20 

0,00 

0 

0 

16.36 

0.70 

I  Totals 

110,025,555 

88,337,272 

823 

77 

16,3 

119.0 

119 

0 

85 

%JNCO=  80.29  %Reduced=  100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #41 

•Amouftfifof 
Junior  Enkted 
-Units 

^timber 
df  Units 
•$dor@  ; 

Deft(^ent ' 
Housing  ; 
Score 

Life 

R^TTigintng 

•  Surplus 
Units  m 
Projects 

Surplus 

Urdts 

deduced 

WeigMed 

DeM. 

$core 

:  Exeoutioti 
'P-efe 

TDY 

'"ACC-40 . 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0,00 

0 

0 

34.42 

2.40 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2.29 

119-00 

119 

0 

18.16 

0.96 

AFSPC=22 

22,000,000 

22,000,000 

162 

16.31 

0,68 

0.00 

0 

0 

12.24 

1.57 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals  I 

I  110,025,555 

91,230,889 

815 

74 

20.1 

149.0 

149 

0 

88 

5.7 

I  ..IJ 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Strategy  #42 

Oost 

Arriairntfer 
:JuniQe:EnRated 
Units  . 

Number 
of  Units 
-Score 

DeRcierit  : 
•Housidg 
Score  : 

Usetutiillfe 

Remairiing 

Surplus  ' 
units  in  ■; 
Projects 

Stirpi'us 

Units 

Reduced 

Weigtifed 

DeffCft 

•  Execution 

•TDt. 

;;Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=28 

28,000,000 

28,000.000 

198 

20,29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

I  Totals 

110,025,555 

91.230,889 

781 

79 

14.6 

119.0 

119 

0 

86 

5.9 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Arnountfor 

Number 

Deficient 

Surplus 

Suff^us 

Weighted 

Junior  Entisted 

nf  Units 

Housing 

Useful  Life 

Units  in 

Lfrwts 

IMcit 

;  Execution 

TDY 

Strategy  #43 

Units 

^ore 

Score 

Remaining 

Projects 

Reduced 

Score 

iRale 

.Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=19 

19,000,000 

19,000.000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=26 

26.000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals 

110,025,555 

91,230,889 

836 

75 

20.8 

149.0 

149 

0 

89 

5.8 

%  JNCO  = 

82.92 

%Reduced= 

100,00 

Strategy  #44 

•  Cost 

'  Amoiuitfor 
Junior  EnKsfed 
'•Units  • 

Number 
.qf  Units 
Score 

Detent  : 
Housing 
Score 

Useful  Life 
Retraining 

SUfplUS  : 
Units  in 
Projects 

■Surpiiis''' 
■  .Units 
R^uced 

Weighted 

Deficit 

Sccre 

;  Execution 
Rate' 

TOY  . 
Rate  ■' 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFIV!C=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

1  Totals 

1  110,025,555 

91,230,889 

801 

79 

15.3 

119.0 

119 

0 

87 

6,0 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Strategy  #46 

AmoieTtfor 
Junior  Enlisted 
Units 

Number 
of  Units  I 
Score  j 

Deficient  ■ 
Housing 
Score 

Useful;  Life 
Remaining 

Stirpius  ; 
i  Units  In  ; 
Projects 

SuiTdus 

Lfriita 

Reduced 

- 1 

weighted 
Deficit  ' 
Score  ; 

;  Execution 
Rate 

TDY 

Rate 

ACC=40 

40,025,565 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=25 

25.000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

140 

0.00 

0 

0 

12.73 

0.53 

Totals  I  110,025,555 

83,730,889 

823 

78 

14.6 

119.0 

119 

0 

85 

6.2 

%  JNCO  = 

76.10 

%Reduced= 

100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  iW6 

' 

Amount  for  ; 
Junior  Efitisted 
.  Units 

tvJumbeF; 
fSfUruts ; 
Score 

, 

.  Surplus: 
Units  in  : 
Projects  . 

Pedgeed 

Weighted 

:  Eiceeiitidn 

tdV 

Life 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC=22 

22,000,000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

1  Totals  1 

1  110,025,555 

91,230,889 

794 

79 

15.3 

119.0 

119 

0 

88 

6.0 

1 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Strategy  #47 

Cost 

Amount  for 
Junidf  Enfisted 

Number 
Of  Units 
Score 

Deficient 

Hous^f^g 

Score 

Useftjt  Life 
Remaining 

Sujplue 
Units  in 
Projects 

Surplus 

Units 

Reduced 

iWii 

Execution 

Rate 

TDY 
:  Rale  • 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC=28 

28,000.000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=14 

14,000.000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

1  Totals  1 

1  110,025,555 

83,730,889 

817 

79 

14.7 

119.0 

119 

0 

86 

6.2 

1., 

%  JNCO  = 

76.10 

%Reduced= 

100.00 

Sfrategy#4a; 

. 

Cost 

A'rmuntfor  i 
Junior  EnRstedi 
Units 

Number 

Of  UTBfS 

Score' 

Deficient 
Housing 
•  Score  ' 

Us^t  Life 
Remaining 

Surplus 
•  Unite  in 
■  Projects  ; 

Surplus 

Units 

Reduced 

Weighted 

Execution 

TOY. 

JRate 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1,59 

AFSPC=17 

17,000,000 

17,000,000 

134 

12,99 

0.17 

0.00 

0 

0 

9.46 

1,30 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

I  Totals  [ 

110,025,555 

85,230,889 

797 

79 

15,7 

119.0 

119 

0 

89 

5.9 

I 

%  JNCO  = 

77.46 

%Reduced= 

100.00 

Strategy  #49 

Aimihtfor  - 
Junicr  ErijJsteci 
Units 

Number 

•  of  Units 

•  Score 

Deficient 
Housirig  : 
Score 

Useful' Life 
Ffemainmg 

:|idii|id|| 

^Sugt^tis. 

Urfits' 

Reduced 

Weighted 
Oefic^  • 

:  ExecCftion' 

'  raV 

Rate 

ACC=40 

40,025,555 

33,230,889 

327 

28,46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0,00 

0 

0 

10.57 

1.41 

AETC=20 

20,000,000 

20,000,000 

142 

14,85 

2.66 

0.00 

0 

0 

18.18 

0.61 

Totals  1 

110,025,555 

91,230,889 

802 

80 

15.7 

119.0 

119 

0 

89 

6.0 

%  JNCO  = 

82.92 

%Reduced= 

100.00 

Strategy  #50 

Amount  for  : 
:Junior;:Eeitisted; 
Units 

• 

Number 
of  Units 
.  Score 

DefiCi^j; 

-Hou^ag'-: 

Score 

UsefiJi  Life 
Remaining 

Surplus 
Urrits  In 
Projects 

sur^uB 

•UrfitS 

Reduced 

iiiiii 

I.Executlo'ii 

Rate 

TDY  . 
Rate 

ACC=40 

40,025.555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=25 

25.000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

Totals  j 

110,025,555 

83,730,889 

824 

79 

15,0 

119.0 

119 

0 

87 

6.3 

%  JNCO  = 

76.10 

%Reduced= 

100,00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #51 

:.:AnTOtir^fOF 

■aiiliiofEnfisfed 

Number 

cjfUruts 

$core 

Defrcient ; 
Housing 
Score 

P^l^ining 

Surplus  ; 
Units  in  ; 
projects' 

Surplus 

Units 

deduced 

Weighted 

£MiClt 

Score 

Execution 

TDY 

■Rate 

Units 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

I  Totals 

110,025,555 

90,975,889 

816 

79 

15.5 

119.0 

119 

0 

89 

5.9 

I 

%  JNCO  = 

82.69 

%Reduced= 

100.00 

Arnouotfor 

. 

Number 

Deficient 

i:  Surplus 

Surf^US 

Weighted 

JuiiioeiErtflste'di 

.ofUr^S 

Hou^ng 

Us^i  Life 

:;:Unlts  in 

units 

-  Defica 

;::E>iecutibn 

TDY 

Stfategy#52 

Cost 

Units 

■Score 

S(x5re 

Remaining- 

ii  Projects 

Re'd'uced 

Score 

• 

.  R^e  '' 

ACC=40 

40,025,555 

33,230,889 

327 

28.46 

8.38 

0.00 

0 

0 

34.42 

2.40 

AFMC=33 

33,000,000 

20,745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0,00 

0 

0 

10.57 

1.41 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0,00 

0 

0 

16.36 

0.70 

1  Totals 

110,025,555 

88,082,272 

850 

78 

17.3 

119.0 

119 

0 

89 

6.1 

1 

%  JNCO  = 

80.06 

%Reduced= 

100.00 

AniotMfor 

Number 

Deficient 

Surplus 

Weighted- 

Junior  Enftsted 

ofUrBte 

Housing 

UsdfijI  Life 

Unite  in 

CMfcit 

ExeeiJtioR 

TCY 

Strategy  #53 

'  '.Cost 

Untts 

Score 

Score 

Rematning 

Projects 

Reduced 

Score 

Rale 

R^e 

ACC-44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC-17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC-25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC-24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0,74 

1  Totals 

110,099,999 

73,986,285 

79 

14.0 

168.0 

168 

88 

6.0 

■■■■ 

67.20 

%Reduced= 

100.00 

Strategy  #54 

liiiiiiiii: 

Amount  for 
Junior  Sniisted 
Units 

Number 
of  Units 
Score 

Deficient 
Housing  ■ 
Score 

Ueefiii  Life 
RJemarning 

Surplus 
Unite  in 
Projects 

Sur^rfus 

Units 

Reduced 

Weighted 

Oefioii 

Score 

:  execution 
Rate 

TDY 

Rate 

ACC-44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC-17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC-31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC-18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

1  Totals  1 

I  110,099,999 

80,711,716 

811 

79 

14.4 

118.0 

118 

0 

86 

6.3 

1 

%  JNCO  - 

73.31 

%Reduced= 

100.00 

Strategy  #55 

.  AmourrtfoF 
Junior  Enhsted 
Units  ■ 

Nurnber  j 
efUuts  j 
Score  ] 

Deficient 
Housing  : 
Score 

U^l  Life 
Remaining 

Surplus 
Units  in 
Projects  ; 

Surf^ua 

UTbtS 

Reduced 

Weighted 

Melt 

Score' 

:  E>ffictition 

TOY 

Rale 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0,00 

0 

0 

37.93 

2.84 

AFMC-17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC-33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC-16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

Totals  1 

1  110,099,999 

83.605,333 

765 

80 

11.6 

118.0 

118 

0 

85 

6.2 

%  JNCO  = 

75.94 

%Reduced= 

100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


strategy 

Amourrtfor  ; 
JLiUlQfEnflsted 
tinits 

Number 
of  Units 
$cpre  ; 

Defictent 
Housing  : 
Score 

use^i  Life 
Remaining 

Surplus  ; 
Units  m 
Projects 

Sufj^us 

LMjtS 

Reduced 

Weighted 

Deficit 

Score 

E^ciition 
■  Rate  •' 

TDY' 

Rate 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6,90 

0.00 

0 

0 

37.93 

2.84 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1,94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=22 

22.000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

I  Totals 

' 

110,099,999 

77,605,333 

770 

79 

12.7 

119.0 

119 

0 

88 

6.0 

%  JNCO  = 

70.49 

%Reduced= 

100.00 

Anrotintfor 

Number 

Deficient 

Surplus  : 

Surplus 

Weighted 

Jurtidf  Enristed 

of  Units 

.  'Housing 

Ueefiut  Life 

Units  in 

UTHtS 

Deficit 

:  Execution 

TOY 

Strategy  #57 

Cd&i 

Units 

Sdore-:- 

Score 

Remaining 

Projects 

Reduced' 

Score 

mSkm 

Rate 

ACC=44 

44,099.999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0,81 

AFSPC=31 

31,000,000 

31,000,000 

215 

22.28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=16 

16,000,000 

16.000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

I  Totals 

110.099,999 

83,605,333 

764 

80 

11.7 

119.0 

119 

0 

85 

6.1 

%  JNCO  = 

75.94 

%Reduced= 

100.00 

Number 

Defeier^t 

Surplus 

SuipSus 

Weighted 

Juniof'Enh^ed 

of  Urfts 

Housing 

Us^ui  Life 

Units  in  " 

Uf^s 

Deficft 

;  Execution^ 

. 

Strategy  #58 

...  Uniti'  ■' 

Seore 

.StjQte 

Remaining 

Rrdjasts 

•Reduced 

:  Score 

Rate..: 

L.Reie 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=33 

33,000,000 

33,000,000 

227 

23.61 

1.80 

0.00 

0 

0 

18.36 

2.15 

AETC=14 

14,000,000 

6,500,000 

129 

10,06 

1.40 

0.00 

0 

0 

12.73 

0.53 

I  Totals 

110,099,999 

76,105,333 

798 

80 

12.0 

119.0 

119 

0 

85 

6.3 

I 

%  JNCO  = 

69.12 

%Reduced= 

100,00 

Strategy  #69 

■••Amoutitfor  •; 
JunlorEnilsfed; 
■“:.:ilnits 

Number; 

OfLfriftS 

Score 

Deficient 

Hdu^ng 

Score 

Ljfe 

Remaining' 

Surplus  ■ 
Units  in  • 
Projects 

/Surplus 

'Units- 

Reduced 

Weighted 
Deficit 
•  0cora 

:  Exeeutidn' 

'TDY  ' 
:Rate 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=22 

22,000,000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals  1 

1  110,099,999 

77,605,333 

762 

80 

12.7 

119.0 

119 

0 

88 

6.0 

1 

%  JNCO  = 

70.49 

%Reduced= 

100.00 

Strategy  #60 

:  Cost' 

Anwor^for 
:Junldr;EnRsted 
Units  ''  • 

Number 
Of  Units 
Score 

Deficient 

Housing 

Score 

UsesfijtLjfe 

Remaining 

Surplus  ' 
Units  in 
Projects 

Sutplos 

Urwts 

Reduced 

Weighted 

Deficit 

Score 

Execution 

Rate 

TDY 

Rate 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=28 

28,000,000 

28,000,000 

198 

20.29 

1.29 

0.00 

0 

0 

15.58 

1.89 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

Totals  1 

I  110,099,999 

83,605,333 

757 

80 

11.7 

119.0 

119 

0 

86 

6.1 

%  JNCO  = 

75.94 

%Reduced= 

100.00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #61 

Amount  for 
Junior  Enflsted 
Unite  ; 

Number 
of  Units 
Score 

Deficient 
Housing  : 
Score 

Usefui  Life 
Remaining 

Surplus 
Units  in 
projects 

‘SUfJi^US 

iWts 

::RedUCe<l: 

Weigfited. 
Deficit’ 
Score  ' 

;e5Keeution 

Rate 

■■ 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFWIC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0,74 

I  Totals  I 

I  110,099,999 

73,986,285 

819 

79 

14.8 

169.0 

169 

0 

90 

6,1 

I 

%  JNCO  = 

67.20 

%Reducecl= 

100,00 

Strategy  #62 

Cost 

Amount  for 
Junior  Enii^eci 
Units 

Number 

.ofUrwts 

Score 

Deficient 

Housing 

Score 

Us^l-Llfe 

Retiiaining 

Surplus  ; 
Units  in  ' 
Projects 

Sufpius : 
"•'units 
Reduced 

Weigiifed 

.^dre 

Rate 

;  TOY 
Rate 

ACC=44 

44,099,999 

29,605,333 

338 

32,48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals  1 

t  110,099,999 

77,605,333 

783 

80 

13.4 

119.0 

119 

0 

89 

6.1 

,  1  . 

%  JNCO  = 

70,49 

%Reduced= 

100.00 

Strategy^3 

Cost 

AmotMifor  •: 
Junior  EnRsted 
Units'-  - 

Number : 
ofUmfs' 
Score  ' 

•Deficient 
Housing 
Score  ; 

Useful  Life 
Remaining 

Surplus 
Unite  in 
Projects  . 

Suff^us 

•Lfiuts 

Reduced 

'Weigtifed 

Score 

•  E)5ecution 
'Hate... 

TOY 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

Totals  I 

110,099,999 

83,605,333 

777 

80 

12.4 

119.0 

119 

0 

87 

6.3 

%  JNCO  = 

75.94 

%Reduced= 

100.00 

Strategy  #64 

ArnourAfor 
junior  EnRsted 
Units 

Number 

ofUmts 

Scare 

Deficient 
Housing  ' 
Score  : 

Usefiji  Life 
Remaining 

SUtpiuS 
Unite  m 
Prqects 

Surplus 

Units 

Reduced 

•Weigiited 

: 

Score'";; 

pjCBpytio'p 
Rate  - 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2  84 

AFMC=28 

28,000,000 

16,000,000 

163 

19.81 

3.60 

119.00 

119 

0 

23.11 

1.38 

AFSPC=22 

22,000.000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC=16 

16,000,000 

16.000,000 

107 

11,88 

1.23 

0.00 

0 

0 

14.55 

0.44 

I  Totals 

I  110,099,999 

83,605,333 

770 

80 

12.4 

119.0 

119 

0 

88 

6.2 

1 

%  JNCO  = 

75.94 

%Reduced= 

100.00 

Strategy  #6S 

Amount  for 
Junior  Enitsted 
Units 

Number: 
of  Unite 
Score 

D^tcient 

Housirig 

Score 

Useftji  Life 

Remaining 

III 

Surplus 

UrRte 

fSeduced: 

Welgiited 

Deficit 

Score 

:  E5(ecLrt:ton 
Rate 

TDY 

Rate 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

1  Totals  1 

1  110,099,999 

80.711,716 

825 

79 

15.5 

119.0 

119 

0 

89 

6.4 

1 

%  JNCO  = 

73.31 

%Reduced= 

100,00 

E-14 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #66 

Amount  for 
"junior  ERHsted 
:  Units 

mi 

Mumber 
cf  Urafs 
Soore 

Defictent 

Housiog 

§GOfa 

Life 

R-emaining 

Ur«ts 

Reduqed 

Weighted 

Defidft 

Stegre 

TDY 

ACC=44 

44,099.999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

I  Totals 

' 

I  110.099.999 

83.605,333 

778 

81 

12.8 

119.0 

119 

0 

89 

6.3 

%  JNCO  = 

75.94 

%Reduced= 

100.00 

Strategy  #67 

:  -edSt  • 

Anrountfor  ' 
JiihidfEntisted 
Unite 

Number : 
DfUrats 

Dettcient 

Hou^ng 

Scca'e" 

U^t  Life 
Remaining 

‘Surplus  ' 

'  Unite  in  ■; 
Projects 

Surpius 

Urats 

ffedueed' 

Weighted 

Deficrt 

.Score- 

E)teci^ion 

Rate 

TDY  < 
•\f^fe 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=33 

33,000,000 

20.745,000 

213 

23,1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0,44 

1  Totals 

110,099,999 

83,350,333 

792 

80 

12.6 

119.0 

119 

0 

89 

6.2 

1 

%  JNCO  = 

75.70 

%Reduced= 

100.00 

Amount  for 

Number 

'  Deficient 

Suipitis 

Surplus 

> 

Weighted 

Junior  EnRsted 

ufUrafs 

.Housing 

UsefiJt  Life 

Unite  in  • 

.Units 

Defictt  . 

^  Execfution 

TDY 

Strategy#68 

Cost';; 

Units 

Score 

-  Score 

Remaining 

Projects 

induced 

Score 

.:"Rate 

:.,Rat€ 

ACC=44 

44,099,999 

29,605,333 

338 

32.48 

6.90 

0.00 

0 

0 

37.93 

2.84 

AFMC=33 

33,000.000 

20.745,000 

213 

23.1 

4.33 

119.00 

119 

0 

27.24 

1.59 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

1  Totals 

110,099,999 

75,850,333 

825 

80 

13.0 

119.0 

119 

0 

88 

6.4 

1 

%  JNCO  = 

68.89 

%Reduced= 

100.00 

-Strategy  #69>:: 

'  '  =gc3^': 

Amount  for 
Junior 
■  Units 

Number 
of  Unite 
Score 

Deficient 

•Housing 

Score 

Ueefiji  Life 
Rtemaining 

Suipius  : 
Unite  in  ; 
Projects  ; 

Units 

Reduced 

Weighted 

Oefrc^ 

Score 

:  execution' 

W 

Rate 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

I  Totals 

1  109,953,333 

81,368,666 

818 

76 

18.4 

148.0 

148 

0 

89 

6.0 

%  JNCO  = 

74.00 

%Reduced= 

100.00 

Strategy  #70 

"  Cost 

Amours  for 
duniOREniisted 
Units 

Number: 
of  Unite  ■ 
Score 

D^iciem 

Housing 

Score 

UsefiJi  Life 
Remaining 

;  Surplus 
:  Unite  In 
Projects 

Surf^uB 

Unite 

;Reduced; 

:  Execution 

TDY 

Rate 

ACC=48 

47,953,333 

31,368,666 

368 

35,39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

Totals  1 

I  109,953,333 

81,368,666 

783 

80 

12.9 

118.0 

118 

0 

87 

6.2 

%  JNCO  = 

74.00 

%Reduced= 

100.00 

E-15 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Strategy  #71 

Cost  • 

■Arr«3untf6r  ; 
Junior 
•  Units 

Number 
df  UMs  i 
•Scpre 

Hbuslog 

Scors 

UselftjJ  Life 
Remaining 

Surplus  ; 
Uhlfein  ; 
Projects 

iililiilii 

;  e^dutidii' 

; 

TDY 

ACC=48 

47,953,333 

31,368.666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=31 

31,000,000 

31,000,000 

215 

22,28 

1.60 

0.00 

0 

0 

17.25 

2.05 

AETC=14 

14,000,000 

6,500,000 

129 

10,06 

1.40 

0.00 

0 

0 

12.73 

0.53 

I  Totals 

109,953,333 

73,868,666 

805 

80 

12.3 

118.0 

118 

0 

85 

6.4 

I 

%  JNCO  = 

67.18 

%Reduced= 

100.00 

Strategy  #72 

Cost 

.•Number 

OfUTMtS 

Score 

.Deffpier^t 
Hou^ng  • 
Scare  ; 

Us^yljLife 

Remaihing 

Unfe  in  ; 
Projects 

Suipius  ; 

'  -UTHtS 
Reduced 

Weighted 

Detscft 
Scare  . 

i  Execution 
Rate' 

iDYL: 

.  Rate;': 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=26 

26,000,000 

26,000,000 

212 

14.18 

8.75 

30.00 

30 

0 

23.64 

0.78 

1  Totals 

109,953,333 

81,368,666 

818 

76 

18.5 

149.0 

149 

0 

90 

6.0 

1 

%  JNCO  = 

74.00 

%Reduced= 

100.00 

Amount  fer  i 

Number 

Deffdem:' 

Surplus 

.  Suq^lue 

Weighted 

JunioFiEnHstedi 

ofUr^s 

Housing  • 

.Useluil  Life 

Units  in 

Or^s 

Deficit 

:  Execution 

TDY 

Strategy  #/3 ! 

.Cdst  . 

Units:.. 

:  Score 

:  'Sicafe::!: 

.R^naining 

projects 

■Reducbd' 

Score 

:  Rate' 

Rate 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals 

109,953,333 

71,749,618 

812 

79 

14.4 

169.0 

169 

0 

89 

6.1 

L__ 

%  JNCO  = 

65.25 

%Reduced= 

100.00 

Strategy  #74' 

<>kt . 

Amourrtfbr 

JuniarEfiHsted 

Units 

iNumler: 

•^cere 

•Deficiertt 
'Hdu^ng 
:  Score: 

US^ut  Life 
Reniainifig 

Surplus 
Units  in 
Projects 

Surpius 

Urtts 

•Reduced 

Ddicit 

: 

:  Exedcitibn 
Rate  ' 

TD^;. 

■  Rate:.;: 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

1  Totals  1 

1  109,953,333 

78,475,049 

817 

79 

14.7 

119.0 

119 

0 

87 

6.4 

1 

%  JNCO  = 

71.37 

%Reduced= 

100.00 

Anfeunlfor 
Junibf'Enlisted 
T.  Units 

Number 

DfiWfs 

Score 

.  Deficient 
Housing 
■  Score  : 

Us^l  Life 
Remaining 

Surpj'us 
Units  in  ■ 
Projects 

Surf^us 

Uru'fs 

Reduced 

:  Execution 

•ipY- 

Rate 

Strategy  #75 

Y-Odsf 

ACC=48 

47,953.333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

41.24 

3.11 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2.29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=22 

22,000.000 

22,000,000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

Totals  I 

109,953,333 

78,475,049 

809 

79 

14.8 

119.0 

119 

0 

88 

6.3 

%  JNCO  = 

71.37 

%Reduced= 

100.00 

E-16 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


strategy  #76 

"  Cost- 

AroDuntfor  ; 
Junior 

Units 

Number 
of  Units 
Score 

Delfcient 

Housing 

Score 

Useftjt  Life 
Remaining 

Surplus 
Unite  m 
Rrojante 

Surji^us 

Units 

Reduped 

Weigtited 

Deficft 

Score 

1  E)£eoiiiion 
Rate  ' 

TDY 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=17 

17,000,000 

17,000,000 

134 

12,99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=20 

20.000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

I  Totals  I 

I  109,953,333 

81,368,666 

796 

81 

13.7 

119.0 

119 

0 

90 

6.3 

I 

%  JNCO  = 

74.00 

%Reduced= 

100.00 

Strategy  #7? 

Aitortfor  : 
JunldfiEnli^ed 
Unite' 

Numbe'r 

OfUfBtS 

Score 

HouBlng 
Sbdte  ■ 

Useful  Life 
Remaining 

Surplus  ; 
Unite  I'n  : 
Projects  : 

Surplus 

Units 

Reduced 

VVeigbted 
.  Oeficft 
.  Score 

:  Execution 
:  Rate 

■  TDY' ' 
Rate 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=18 

18,000,000 

15,106,383 

165 

11.85 

4.20 

0.00 

0 

0 

16.36 

0.70 

Totals 

109,953,333 

78,475,049 

830 

79 

15.4 

119.0 

119 

0 

89 

6.5 

%  JNCO  = 

71.37 

%Reduced= 

100.00 

Strategy#78. 

. 

^  GostV: 

Amount  for 
Junior  Enfisted 
.Units  .. 

Number: 

Of  Units 
Score  : 

Detteient  ' 
Housing 
Score  : 

Us^f  Life 
Remaining 

Surplus  ■' 
Unite  in 
Projects 

Surfdus 
-  iteit's  • 
induced 

O&wtt 

Score 

■  Execution 
Rate'. 

•TDY 

Rate 

ACC=48 

47,953,333 

31,368,666 

368 

35.39 

7.59 

0.00 

0 

0 

41.24 

3.11 

AFMC=31 

31,000,000 

19,000,000 

188 

21.95 

4.26 

119.00 

119 

0 

25.59 

1.59 

AFSPC=17 

17,000,000 

17,000^000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0,00 

0 

0 

12.73 

0.53 

1  Totals 

1  109,953,333 

73,868,666 

819 

80 

13.4 

119.0 

119 

0 

89 

6.5 

1 

%  JNCO  = 

67.18 

%Reduced= 

100.00 

;  Strategy  #79 

Amount  for 
:JuniOF::inti9ted 
Units 

Number 
of  Units 
Score 

Deficient 

Housing 

Score 

Usefijt'life 

Riemaining 

Surplus  ; 

Uniisin 

Projects 

surjirfLis 

Units 

Reduced 

Weighted 
•'  Oeficjt  ■; 

•  -^re 

;  Execution 
Rate 

'TDy 

Rate 

ACC=52 

52,032,142 

35,447,476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=24 

24,000,000 

14,380,952 

195 

16.05 

4.44 

50.00 

50 

0 

21.82 

0.74 

I  Totals  I 

110,032,142 

71,828,428 

837 

79 

15.8 

168.0 

168 

0 

90 

6.1 

I 

%  JNCO  = 

65.28 

%Reduced= 

100.00 

::Strategy:#SG:; 

•  •  .  •  • 

•  Cost' 

•  Arnountfor 
duniorEniisted 
Units 

Number 

GfUrtts 

Score 

Deficient 

Hdusing 

Score 

Usetei  Life 
Remaining 

Surplus 
;  Unite  In 
Projects  " 

'  Surplus 
•  Unite;;. 
.Reduced 

Weighted 

iiiiilll 

;  ExectJt'idd: 

Rate 

ACC=52 

52,032,142 

35,447.476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

Totals  I 

1  110,032,142 

75.447,476 

801 

80 

14.4 

118.0 

118 

0 

89 

6.0 

%  JNCO  = 

68.57 

%Reduced= 

100.00 

E-17 


Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Stfaiegy  #61 

■Cost 

Amount  for 
Junior  Efttisted 
UnH« 

Number 
of  Urtfs 
Score 

Deficient 

Housing 

Score 

useful;  Ufe 
Remaining 

Surplus  ^ 
Units  in  ; 
Projects 

Sutf^us 

Onifs 

Reduced 

Weighted 

Deficit 

$coFe 

;  Ekecution 

TDY 

ACC=52 

52,032,142 

35,447,476 

415 

38,06 

9,48 

0.00 

0 

0 

44.75 

3.29 

AFMC=17 

17,000,000 

5,000,000 

93 

11.89 

1.70 

118.00 

118 

0 

14.03 

0.72 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1.73 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0,00 

0 

0 

14.55 

0.44 

1  Totals 

110,032,142 

81,447,476 

795 

80 

13.4 

118.0 

118 

0 

87 

6.2 

%  JNCO  = 

74.02 

%Reduced= 

100.00 

Amount  for 

Number 

Deftcient 

;  Surplus 

Surplus 

VVeigfifed 

Junior  EnBsted 

of  Units 

Housing 

Useftjt  Life 

Units  in  ' 

•  urafs 

Deficit 

Strategy  #82 

"•"Units 

Score 

Score;  i 

Remaining 

Projects 

.Reduce 

Score  . 

Rate: 

ACC=52 

52,032,142 

35,447,476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=22 

22,000,000 

16,000,000 

148 

15.24 

2.84 

0.00 

0 

0 

20 

0.61 

1  Totals 

110.032,142 

75,447,476 

801 

80 

14,4 

119.0 

119 

0 

90 

6.0 

1__ 

%  JNCO  = 

68.57 

%Reduced= 

100.00 

Strategy  #83 

A'nnauntfor=  i 
Junior  Enfisted: 
Units  . 

Score 

Deficjent 

Hcu^ng 

Score 

U^fLifo:: 

Rernafoing. 

I'iSurpius  : 
•  Units  in  ; 
-Projects 

Surplus 

UTHtS 

Reduced 

Weigdted 

iiiiili 

;  Execution 
Rate 

TOY 

Rate' 

ACC=52 

52,032,142 

35.447,476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=20 

20,000,000 

20,000,000 

142 

14.85 

2.66 

0.00 

0 

0 

18.18 

0.61 

Totals  1 

I  110.032,142 

81.447,476 

806 

81 

14.5 

119.0 

119 

0 

89 

6.1 

%  JNCO  = 

74.02 

%Reduced= 

100.00 

Strategy#B4 

•  Amount  for 
Junior  Enlisted 

•  •'[••"Units 

Number 

ofUrats 

Score 

Deficient 

Housing 

Score 

Useful;  Life 

Rern^piing 

^tifpius": 
•  Units  in  ; 
Projec5ts  ; 

:  Surj:aus 

•  Uni|s 
Reduced 

iilHlsiilv 

^  Execution 
Rate  i 

-ym- 

;•  Rdfe; 

ACC=52 

52,032,142 

35,447,476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=19 

19,000,000 

7,000,000 

104 

13.38 

1.94 

119.00 

119 

0 

15.68 

0.81 

AFSPC=25 

25,000,000 

25,000,000 

180 

18.3 

0.99 

0.00 

0 

0 

13.91 

1,73 

AETC=14 

14,000,000 

6,500.000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

1  Totals  1 

110,032,142 

73.947,476 

828 

80 

13.8 

119.0 

119 

0 

87 

6.4 

1 

%  JNCO  = 

67,21 

%Reduced= 

100.00 

:  Strategy  #85;: 

*  dost  • 

Amcflir«tfor 

■.JunlOFEnlisted 

Units 

Number! 
of  Lfosts  ^ 
Score  ' 

i 

Deficient  j 
Housing  ; 
Score  j 

UseftJi  Life 
Remaining 

surptus . 
Units  In  • 
Projects 

Surplus' 

Units 

::Reduced: 

Welgbted- 

t3effcit 

Score 

;  Execiitjon- 
Rate; 

.  ;TDY 
-Rate 

ACC=52 

52,032,142 

35.447,476 

415 

38.06 

9.48 

0.00 

0 

0 

4475 

3.29 

AFMC=22 

22,000,000 

10,000,000 

114 

15.52 

2,29 

119.00 

119 

0 

18.16 

0.96 

AFSPC=22 

22,000,000 

22.000.000 

162 

16.31 

0.68 

0.00 

0 

0 

12.24 

1.57 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

Totals  1 

110,032,142 

73,947,476 

820 

80 

13.9 

119,0 

119 

0 

88 

6.4 

%  JNCO  = 

67.21 

%Reduced= 

100, 00 
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Table  E-2.  Evaluation  Measure  Totals  for  Each  Strategy 


Amount  for  ; 
Junior  enHsted; 

Number 

■$cqre 

Defjctent 
HOUSIO^  ; 
Score  . 

UsefoJ  Life 
Remaining 

Surplus 
Units  in  ■ 
Projects 

Sufptus 

units 

ReduqecJ 

Weighted 

OeM' 

$core' 

;  E^cecution 
Rate 

iTDY.:. 

ACC=52 

52.032,142 

35,447^476 

415 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=25 

25,000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=17 

17,000,000 

17,000,000 

134 

12.99 

0.17 

0.00 

0 

0 

9.46 

1.30 

AETC=16 

16,000,000 

16,000,000 

107 

11.88 

1.23 

0.00 

0 

0 

14.55 

0.44 

I  Totals  I 

1  110,032,142 

81,447,476 

808 

81 

14.1 

119.0 

119 

0 

89 

6.3 

I 

%  JNCO  = 

74.02 

%Reduced= 

100.00 

Strategy  #87 

iiiiiiiiiiii; 

AmtjunUdF 
Junior  EnB^edi 
Units 

Number ; 
Df  Units 
Score 

Deficient 
Hou^i^g 
Score  : 

Us^l  Life 
Remaining 

Surplus  ■ 
Units  m  : 
Projects 

■  SurpSue 
Units 
Reduced 

■Weighted: 

Deficit 

Score 

i  execution 
Rate 

TOY 

Rate 

ACC=52 

52,032,142 

35,447.476 

415  ' 

38.06 

9.48 

0.00 

0 

0 

44.75 

3.29 

AFMC=25 

25.000,000 

13,000,000 

152 

17.67 

3.25 

119.00 

119 

0 

20.64 

1.24 

AFSPC=19 

19,000,000 

19,000,000 

145 

14.32 

0.38 

0.00 

0 

0 

10.57 

1.41 

AETC=14 

14,000,000 

6,500,000 

129 

10.06 

1.40 

0.00 

0 

0 

12.73 

0.53 

1  Totals  1 

110,032,142 

73,947,476 

841 

80 

14.5 

119.0 

119 

0 

89 

6.5 

1 

%  JNCO  = 

67.21 

%Reduced= 

100.00 
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Appendix  F  :  DPL  Model 


Figure  F-1  shows  the  DPL  influence  diagram  for  this  model.  The  decision  block 
Which  Strategy?  defines  the  states  for  each  strategy.  The  first  column  of  eight  value 
nodes  (rounded  rectangles)  contains  the  scores  derived  from  the  raw  data,  one  node  for 
each  measurable  objective.  The  second  column  of  eight  value  nodes  takes  the  scores  as 
inputs  and  converts  them  into  values.  The  value  function  formulas  are  contained  in  these 
nodes.  The  last  column  of  eight  value  nodes  contains  the  weights  assigned  to  each  of  the 
measurable  objectives.  The  additive  value  function  is  in  the  Total  Value  node.  The  input 
for  the  additive  value  fiinction  is  the  weight  and  value  for  each  objective. 


Figure  F-1.  DPL  Influence  Diagram 

Decision:  Which  Strategy? 

The  Which  Strategy?  node  is  the  only  decision  node  in  the  model.  A  state  is 
defined  within  this  node  for  each  of  the  strategies  that  are  being  considered.  For  this 
analysis,  the  top  five  strategies  and  the  status  quo  strategy  were  being  analyzed;  therefore, 
a  total  of  six  states  were  defined. 

Value:  Avg  Cost/Unit  Score 

The  average  cost  score  for  each  of  the  six  strategies  is  entered  in  this  node. 

Value:  Surplus  Reduction  Score 

The  surplus  reduction  score  for  each  of  the  six  strategies  is  entered  in  this  node. 
Value:  %  of  Subsystems  Remaining  Score 

The  percent  of  useful  life  remaining  for  the  utility  and  structural  subsystems  score 
for  each  of  the  sk  strategies  is  entered  in  this  node. 

Value:  Execution  Rate  Score 

The  execution  rate  score  for  each  of  the  sk  strategies  is  entered  in  this  node. 
Value:  %  of  Budget  for  JNCO  Score 

The  percent  of  the  budget  for  JNCO  units  score  for  each  of  the  sk  strategies  is 
entered  in  this  node. 

Value:  TDY  Rate  Score 

The  TDY  rate  score  for  each  of  the  sk  strategies  is  entered  in  this  node. 

Value:  Deficit  Reduction  Score 

The  deficit  reduction  score  for  each  of  the  sk  strategies  is  entered  in  this  node. 
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Value:  Worst  First  Score 


The  fix  the  worst  units  first  score  for  each  of  the  six  strategies  is  entered  in  this 

node. 

Value:  Avg  Cost/Unit  Value 

This  node  contains  the  average  cost  value  function. 
(3)if(Avg_Cost_Unit_Score<75000, 1  ,(2)if(Avg_Cost_Unit_Score< 1 65000, 1 . 83333- 
.000011 1  l*Avg_Cost_Unit_Score,0)) 

Value:  Surplus  Reduction  Value 

This  node  contains  the  surplus  reduction  value  function. 

.01  *Surplus_Reduction_Score 

Value:  %  of  Subsystems  Remaining  Value 

This  node  contains  the  percent  of  useful  life  remaining  for  structural  and  utility 
subsystems  value  function.  (S)if(N_of_Subsystems_Remaining_Score<25,l- 
.004*N_of_Subsystems_Remaining_Score,@if(N_of_Subsystems_Remaining_Score<75,l 
.  3  -  .0 1 6*N_of_S  ubsy  stems_Reraaining_S  core,  .4- 
.004*N_of_Subsystems_Remaining_Score)) 

Value:  Execution  Rate  Value 

This  node  contains  the  execution  rate  value  function. 
@if(Execution_Rate_Score<75,0,@if(Execution_Rate_Score<90,- 
1.25+.01667*Execution_Rate_Score,-6.5-f.075*Execution_Rate_Score)) 
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Value:  %  of  Budget  for  JNCO  Value 


This  node  contains  the  percent  of  budget  for  JNCO  units  value  function. 
@if(N_of_Budget_for_JNCO_Score<75,0,(®if(N_of_Budget_for_JNCO_Score<95,- 
3.75+.05*N_of_Budget_for_JNCO_Score,l)) 

Value:  TDY  Rate  Value 

This  node  contains  the  TDY  rate  value  function. 
@if(TDY_Rate_Score<4,0,@if(TDY_Rate_Score<10,- 
.6667+.  1667*TDY_Rate_Score,  1)) 

Value:  Deficit  Reduction  Score 

This  node  contains  the  TDY  rate  value  function. 
@if(Deficit_Reduction_Score<375,. 002667 *Deficit_Reduction_Score,  1 ) 

Value:  Worst  First  Score 

This  node  contains  the  fix  worst  units  first  value  function.  @if(Worst  _First 
_Score<70,0,-2.333+.03333*  Worst_First  _Score) 

Value:  Total  Value 

This  node  contains  the  additive  value  function  for  calculating  the  overall  value  of  a 
strategy. 

Avg_Cost_Unit_Value*Avg_Cost_Unit_Weight+Deficit_Reduction_Value*Deficit_Redu 
ction_Weight+Execution_Rate_V  alue*Execution_Rate_Weight+  Worst_First_  V  alue* 
Worst_First_Weight+N_of_Budget_for_JNCO_Value*N_of_Budget_for_JNCO_Weight 
+N_of_Subsystems_Remaining_Value*N_of_Subsystems_Remaining_Weight+Surplus_R 
eduction_Value*Surplus_Reduction_Weight+TDY_Rate_Value*TDY_Rate_Weight 
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Value:  Avg  Cost/Unit  Weight 


Weight  assigned  to  the  minimize  the  average  cost  per  unit  objective. 

Value:  Surplus  Reduction  Weight 

Weight  assigned  to  the  maximize  the  percent  of  surplus  units  reduced  objective. 
Value:  %  of  Subsystems  Remaining  Weight 

Weight  assigned  to  the  minimize  the  percent  of  useful  life  remaining  in  the  utility 
and  structural  subsystems  objective. 

Value:  Execution  Rate  Weight 

Weight  assigned  to  the  maximize  the  execution  rate  objective. 

Value:  %  of  Budget  for  JNCQ  Weight 

Weight  assigned  to  the  maximize  the  percent  of  budget  spent  on  JNCO  units 
objective. 

Value:  TDY  Rate  Weight 

Weight  assigned  to  the  maximize  the  budget  spent  at  high  TDY  rate  bases 
objective. 

Value:  Deficit  Reduction  Weight 

Weight  assigned  to  the  maximize  the  deficit  reduction  objective. 

Value:  Worst  First  Weight 

Weight  assigned  to  the  fix  the  worst  units  first  objective. 
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Appendix  G  :  Logical  Decisions  Model 


Logical  Decisions  is  a  software  package  that  ranks  alternatives  using  decision 
analysis  techniques.  Four  t5q)es  of  objects  are  used  to  structure  a  decision  (Logical 
Decisions,  1997:15): 

•  Alternatives;  the  objects  that  are  to  be  ranked. 

•  Measures;  the  variables  that  quantify  the  alternatives. 

•  Goals;  goals  hold  the  measures  or  lower  level  goals.  They  are  not  directly 
quantified,  rather  the  value  for  a  goal  is  inferred  from  the  values  assigned  to  the 
measures  under  the  goal. 

•  Preference  Sets;  they  contain  the  decision  maker’s  judgments  for  converting  the 
measures  into  values,  and  the  weights  for  trading  off  the  measures  under  a  goal. 

Logical  Decisions  organizes  the  goals  and  measures  in  a  way  that  resembles  the 
value  hierarchy.  Figure  G-1  shows  the  hierarchy  with  the  assigned  weights.  The  higher 
level  objectives  are  in  the  rectangular  boxes,  and  the  measurable  objectives  are  in  ovals. 
The  weights  assigned  to  the  measurable  objectives  are  shown  along  with  the  effective 
weights  for  the  objectives  above  each  measurable  objective.  Value  functions  are  defined 
for  each  measurable  objective,  and  scores  for  the  measurable  objectives  are  entered  for 
each  alternative.  Table  G-1  shows  the  parameters  for  each  of  the  value  functions. 
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Figure  G-1.  Logical  Decisions  Hierarchy  and  Weights 


Table  G-1.  Parameters  for  the  Value  Functions 


— -  Range  —  Midpoint—  —  SUF  Parameterr^ 

Minimum  Maximum  Level  Utility  a  b  c 


Useful  Life  Left 

0  25  12.5 

25  75  50 

75  100  87.5 

%  of  Budget  for  JNC 

75  95  85 

50  75  62.5 

%  of  Surplus  Reduce 

100  110  105 

0  100  50 

Avg  Cost  per  Unit 

7.5e+04  1.65e+05  1.2e+05 

Execution  Rate 

90  100  95 

75  90  82.5 

Fix  Bad  Units  First 

70  100  85 

Fund  High  TDY  Bases 

4  10  7 

Lower  Deficits 

0  375  187.5 


SUF  Parameters:  if  c  =  0,  U(x)  =  a  +  bx 


0.95 

1 

-0.004 

0 

0.5 

1.3 

-0.016 

0 

0.05 

0.4 

-0.004 

0 

0.5 

-3.75 

0.05 

0 

0 

0 

0 

0 

1 

1 

-5.55 le- 17  0 

0.5 

0 

0.01 

0 

0.5 

1.833 

-l.llle-05  0 

0.625 

-6.5 

0.075 

0 

0.125 

-1.25 

0.01667 

0 

0.5 

-2.333 

0.03333 

0 

0.5 

-0.6667 

0.1667 

0 

0.5 

0 

0.002667 

0 
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